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ABSTRACT 


The purpose of this study was to determine whether 
or not the residents of Edmonton, Alberta think that the 
North Saskatchewan River, flowing through their city, is 
polluted; and if so, whether they feel any responsibility 
for this situation. In addition, it was hoped to determine 
if the residents' perception of water pollution has any 
impact on the decision-making process. Through the use of 
two separate questionnaires it was found that the residents 
teenie ciate tneerVecers pol luced, sbutethat. OVer Nal "ot 
the residents felt no responsibility in the matter. The 
Pcction of the influence of the residents in decision- 
making revealed that decision-makers claimed that private 
citizens do have influence, while the citizens interviewed 


were largely skeptical. 
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CHAPTER aL 


INTRODUCTION 


The deterioration of the quality of water in streams, 
lakes, and oceans is not a new phenomenon. For centuries, 
man has disposed of wastes in water bodies with little 
apparent concern for the consequences in terms of water 
quality. For many years now, man has been aware that he is 
damaging his waters. However, he has done little to prevent 
this damage. In the past, it has most often been only after 
a water body has become unfit for human consumption that he 
has made any attempt to restore and maintain the quality of 
its waters. 

Currently, much attention is being given to environ- 
mental quality. The pollution of water bodies is a major 
part of this concern. The news media have focused, to a 
large extent, on the rivers and lakes of eastern Canada and 
the United States, where concentrations of population and 
industry over a period of many years have created a problem 
of water pollution that is already severe. In comparison, 
the rivers of the Prairies, flowing out of the Rocky Moun- 
tains, may seem relatively pure. This apparent lack of a 
problem could cause a complacency which might stall more 
water pollution control measures until the Prairie rivers 
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Purpose 


The purpose of this study is to investigate how the 
quality of water in a river is perceived by the residents of 
depart icularerrarrle city, Edmonton, Alberta.) Under examina 
tion is whether or not the residents think that the North 
Saskatchewan River, flowing through their city, is polluted, 
and if so, to what extent. Also, an attempt will be made 
to determine how they define pollution. These questions 
will not be answered on the basis of any scientific know- 
ledge on the part of the residents about the condition of 
the river. The intent is to determine what the residents 
think is the condition of the river. This may be based on 
actual contact with the river, on the appearance of the 
river from a distance, on hearsay, or any number of things. 

In addition to this, there will be an attempt to 
determine the importance of perception of water pollution > 
on decision-making in water quality management. More 
specifically, to find out whether it matters if the resi- 
dents of Edmonton think that the North Saskatchewan River is 
polluted; whether or not they have any influence on decision- 
making in this matter. 

The city chosen as a study area, Edmonton, Alberta, 
is situated on a river, the North Saskatchewan, which flows 


from the Rocky Mountains. There are no large concentrations 
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of population or industry upstream of Edmonton to grossly 
UNpalrethe qualwtyaoLeriver waterweeEamonton, —1tselfy=has 
both water treatment and sewage treatment facilities. The 
city and the river will be discussed in detail in Chapter IV. 
As a background to the study, there will be a gen- 
eral discussion of water quality management, the level of 
technology, administrative bodies, and legislation, and a 
specific discussion of these factors as related to the city 
of Edmonton. This will provide some terms of reference for 


any possible conclusions that can be drawn from the study. 


Detimagevonmmof eho lution 

Before proceeding to a discussion of water quality 
Management, one should consider the problem of defining 
polJution. sin order to leqislate against pollution or set 
standards for water quality, pollution must be defined in a 
specific way. Ancient English common law stated that "the 
user of water was not entitled to diminish it in quality" 
(MeGauley >= 196978 p. i), sbut it did not) detine quality. The 
word quality is not very precise in legal terms, but it has 
been used repeatedly in defining water pollution. Today, 
in England, pollution is “legally definable as the addition 
of something to water which changes its natural qualities so 
that the riparian owner does not get the natural water of 
themwstream transmitted toruhim" (Hynes; 1966, 7p. 1) the 
United States House of Representatives Committee on Public 


Works defines pollution as "an impairment of quality such 
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that it interferes with the intended usages" (Divorsky, 1967, 
piece) meine Canadapitsasithe wan troductionvorLy liquide ore@stabile 
material into water whereby the natural quality of the water 
wswehanged” “Gisvold, 1967", pe 66)" =s They CanadasWater Act 
does not define the word pollution. Instead it defines 
waste as "any substance that, if added to any waters, would 
degrades orr alter =" 8 thewqualvty of those waters 'toran 
extent that is detrimental to their use by man" (Bill C-144, 
LITO FS Diet) Re 

This problem of definition, along with the question 
of setting water quality standards, was recognized very 
early in the struggle against water pollution. However, 
there has been little success in devising a satisfactory and 
precise definition. On the contrary, definition has become 
even more difficult with increasing complexity of effluents 
and increasing knowledge of microorganisms, chemical and 


radioactive substances, and their effects. 


Water Quality Management 

The administration of programs for water quality 
management is a complex problem. It involves several levels 
of government. For example, the management of the North 
Saskatchewan River at Edmonton involves the city of Edmonton, 
which contributes municipal wastes to the river; the sur- 
rounding counties, which have jurisdiction over the indus- 
tries outside of the city; the province, which has control 


Gtrallmot the waters within LZts boundaries: and the federal 
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5 
government, which has certain nation-wide controls. [In addi- 
tion, there are special-purpose agencies such as the Prairie 
Provinces Water Board, which have regional or interprovincial 
interests. This complex of administrative bodies must be 
coordinated to deal with a problem which itself is very 
complex. Water pollution is not caused by one or two simple 
substances. There is a tremendous variety of effluents and 
sources ,of ,etfiluents which must.be.taken sinto.account, 

Many researchers in water quality management con- 
clude that what is needed to effectively deal with the prob- 
lem is one agency or governmental body with the authority 
and financial backing to administer comprehensive pollution 
control programs. Beecroft, in a Canadian study of munici- 
palities and water management states, "One of the principal 
conclusions to emerge from this study is that effective 
measures of pollution control are dependent .. . on the 
design of institutions for planning and decision-making" 
(E2SCLOLE «19:60 peeping 9p. 

Kneese and Bower have investigated the problem of 
water quality management from the viewpoints of economics, 
technology, and the institutions involved. (Kneese and Bower, 
1968) They strongly recommend regional water management 
agencies based on watersheds or river basins. These agencies 
should have the power to integrate water quality management 
with all other aspects of water resource development. They 


should have some communications with the managers of land 
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6 
use in the area. They should study a wide range of possible 
choices in water quality programs, and should have the 
authority to implement their programs. In this respect, the 
authors suggest that a system of effluent charges to moti- 
vate industries and municipalities to reduce waste discharge 
would be most effective. And they recommend that the 
agencies should provide an opportunity for parties affected 
by their programs to have some voice in the decision-making. 

Some river basin agencies already exist which carry 
On programs of water quality management. Perhaps the best 
example of this is in the Ruhr area in Germany. In this 
highly industrialized region there are eight water resource 
Management agencies, each responsible for a river basin. 
The oldest of these agencies, in the Emscher area, has been 
in operation since 1904. These Genossenschaften, as they 
are called have designed, built and operated their own 
regional systems of waste disposal and water supply. The 
facilities for waste treatment have been paid for largely by 
effluent charges, based on a complicated analysis of the 
ccencentration, type, and amount of the waste that is dis- 
charged. The organization of the Genossenschaften is signifi- 
cant because it includes, in addition to political repre- 
sentatives of the area, owners of businesses and industries 
which make use of the river. It has been suggested that the 
reason for the success of these agencies and the cooperation 


of the public with their programs is the good relationships 
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between the Genossenschaften and their members. (Kneese and 
BOowerpeLI638;"pe 262) 

In England and Wales the former River Boards were 
replaced by River Authorities as a result of the Water 
Resources Act of 1963. These twenty-seven River Authorities 
have broad responsibilities of water management, but little 
specific power related to water quality management. However, 
they do have the authority to license all discharges of waste 
water. This power could be significant. For the most part, 
their function seems to be in regulating water withdrawals 
and carrying out development programs. The membership of 
the Authorities is made up of representatives of the central 
and the local governments. (Kneese and Bower, 1968) 

France also has river basin agencies, which were 
created in 1964. These six agencies have broad powers of 
water quality, and make use of effluent charges. Local rep- 
resentatives, including representatives of industry, are 
members of the agencies along with representatives of the 
central government. However, the central government must 
give final approval of any water management program recom- 
mended by the agencies. (Kneese and Bower, 1968) 

The United States does not have any national scheme 
of river basin agencies. However, several regional water 
Management agencies have come into existence. An example of 
this is the Delaware River Basin Commission, an interstate- 


federal compact agency created in 1961 to administer a 
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comprehensive plan of water resource management for the 
basin. It has powers to construct and operate facilities 
for water quality management, and powers to enforce stand- 
ards for waste discharges. The Commission is made up of 
representatives of the four states involved in the basin and 
the federal government, with no representation of local 
interests. 

In Canada the river basin agencies proposed under 
the Canada Water Act should function as comprehensive water 
Management agencies. These will however, be established 
only in certain specified areas. This matter will be dis- 


cussed more fully in Chapter III. 


Perception of the Environment 

The study of perception of the environment is rela- 
tively new within the field of Geography. However, during 
the 1960's there was a surge of interest which created a 
proliferation of perception studies in various phases of the 
discipline. From Lynch's 1960 study of paths, edges and 
images within a city, to Saarinen's 1966 investigation of 
perception of the drought hazard in the Great Plains of the 
United States, to MacIver's 1970 study of perception and 
choice of city water supply alternatives in the Grand River 
basin in Ontario, perception studies in the last decade have 
dealt with many different aspects of the environment. 

In order to study perception, one must understand 


the concept involved. Saarinen calls the type of perception 
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9 
studies that geographers have been doing "social perception." 
In his words, "Social perception is generally concerned with 
the effects of social and cultural factors on man's cogni- 
tive structuring of his physical and social environment" 
(Saarinen, 1969, p. 5). Thus, an individual's background is 
an important factor affecting his perception of a given 
stimulus. Schiff makes a distinction between perception and 
attitudes. She defines social perception in the same way 
that Saarinen does, but states that "perception should be 
limited to those situations in which there is or was a physi- 
cal stimulus or set of stimuli present" (Schiff, 1970, p. 5). 
For a situation in which the environmental stimulus is not 
or has not been present, she would use the term cognition or 
belief. An attitude, on the other hand, is defined as “an 
organized set of feelings and beliefs which will influence 
an individual's behavior" (Schiff, 1970, p. 6). 

As geographers have always been interested in the 
relationships between man and the environment, so studies of 
perception of the environment are merely an extension of 
that interest. However, this extension is into the realm of 
the perceived environment, which differs from the "real" 
environment in that it is the environment as seen through 
the perceptual filter of an individual. (Sadler (a), 1971, 

p. 53) In this sense, it is very complex due to the wide 
range of factors which influence it from individual to indi- 


vidual and within the same individual through time. 
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One problem inherent in trying to measure perception 
through the use of a questionnaire is that in asking a ques- 
tion, one is automatically affecting the response, either in 
the way in which the question is asked, or by merely bring- 
ing up the topic. Another problem is that the respondent 
may not answer with his true opinion, but with the opinion 
iNateoltnersmhave fon tthesoplnion sthiatenemthanvemthe tnter— 
VVeEweels ftryingptotelionia (Sad lenath) fel Iii pwe4 jen] There 
is no way to insure against these problems. One can only 
endeavor to design the questionnaire and ask the questions 
in a manner least likely to lead the respondent. In this 
Study two different types of questionnaires were used; one 
with short, multiple-choice answers, and a longer interview- 
ing technique allowing for comments and explanations of 
answers. An attempt will be made to judge which is more 
effective in a study such as this. 

The second part of this study is concerned with the 
value of studying perception of water pollution in the North 
Saskatchewan River. It will attempt to determine if the 
residents' perception of water pollution makes any difference 
in the decision-making process. Sewell, in his study on the 
attitudes of engineers, came to the conclusion that, “the 
expert often relies on his own judgement as to what people 
prefer rather than seeking their opinions" (Sewell, 1971, 
Dpumol-o2)re MecliVereslOUnd auclinulat sat eCLtudes among swateresup— 


ply decision-makers in the Grand River basin. (MacIver, 1970) 
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However, most researchers in the field of resource manage- 
mentyagree Chat =thespublic shouldsatake parthin «resource 
Management decisions, and that basic to that is an awareness 
of the problems. Swanson states, "The study of public per- 
ceptions of, and attitudes to, resources can be seen as hav- 
Mn a Sugnverecant ro leatowolay inecthe@erealkizationsotspublic 
participation in resource planning and management" (Swanson, 
PU/0 FD 3G )io Bekasperseneconplains Sthateringmanyenatural 
resource conflicts . .. low levels of knowledge and partici- 
pation result in an abdication to ‘experts' of the responsi- 
bidity sfornedecision—-making"-(Kasperson; 196875p-.«10)). «He 
goes on to argue for a better information system to keep the 
public well informed. Kneese expresses a similar thought 
when discussing water quality management agencies. "Achiev- 
ing a supporting constituency and making sure that all rele- 
vant values are reflected in the decision-making process 
require some means of communication with the parties affected 
by the decisions" (Kneese and Bower, 1968, p. 289). And, in 
a study on perception of water pollution in British Columbia, 
McMeiken and Rostron concluded that "without a program to 
satisfy general public viewpoints the potential effectiveness 
of public policy decisions will be in question" (McMeiken and 
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Methodology 


The organization of the present study is given below. 


Chapter If contains a brief discussion of the history of water 
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pollution, man's awareness of it, and what he has done to 


Control it.) Chapters fil 


and IV deal with the study area, 


Edmonton, Alberta. First is an examination of the institu- 


tional framework of water pollution control. This is fol- 


lowed by a discussion of 
and a description of the 
ment facilities that are 


the methodology used for 


the physical geography of Edmonton 
water treatment and sewage treat- 
in operation. Chapter V presents 


the first questionnaire in this 


study. Chapter VI presents the results of the first ques- 


tionnaire. Chapter VII discusses the second questionnaire 


and its results, and Chapter VIII concludes the study with 


a summary of the findings and the possible implications 


that this might have on decision-making. 
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THE HISTORY OF WATER POLLUTION 


If water pollution is defined in terms of man's alter- 
ation of the quality of water, then the history of water pol- 
PUCLCIMers faseold as thevhistorysot man. oS Ne dynes, aa 
biologist, points out that "the middens of Stone Age man, 
like those of his present descendants, must have increased 
the amount of putrescent organic matter reaching the water" 
(Hynes, 1966, p. 1). The amount may have been insignificant 
at first, but as men began living together in groups and 
settling near a water supply--stream, lake, spring, pond-- 
their wastes, accumulating over a period of time, must have 
Significantly altered the quality of their source of water. 
It has been speculated that one reason for early nomadism 
was to move away from accumulated wastes and find a fresh 
sOouLce OL water. '(Bryan;*1965, p. 180) 

The ancient civilizations in the Middle East, India, 
Greece, and Rome developed sewage control systems along with 
their water supply systems. These systems, at varying 
levels of advancement and efficiency, indicate an awareness 
of the necessity of controlling sewage in some way. Aris- 
totle documented this awareness in noting "the white colour 
produced by foul mud and the small red threads that grow out 
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The Romans developed a fairly sophisticated system 
for water supply and sewage control. They were aware of the 
problems involved in improper or inefficient disposal of 
Wastes.) TNelrmlirst aqueduct, the Appia, was’ Constructed in 
313 B.C. because ground disposal of wastes for many genera- 
tions had polluted the groundwater beyond tolerance. 
(McGauhey7 2968, pb. 5) With the construction of Later 
aqueducts, waters of differing degrees of purity were kept 
separate. The aqueduct Marcia was used for drinking water, 
while water from the aqueduct Anio Vetus was used for wash- 
ing clotnes and Similar purposes. =(Merdinger, 1955,) p<. a256) 
The Romans also used settling tanks at the ends of some of 
the aqueducts for water purification, and crude filters to 
eliminate pebbles and large impurities from the city's water 
pipes. (Merdinger, 1955, p. 238) These methods would remove 
only gross impurities; however, Pliny indicated that many 
private citizens boiled their water to make it wholesome. 
(Merdinger, 19555 Dp. 250) 

Little progress was made in sanitary systems during 
the Middle Ages. Many new cities springing up throughout 
Europe had even less advanced techniques for quality control 
for city water supplies than the earlier Romans. Some of 
the monasteries of the Middle Ages, however, did use certain 
precautions to keep their drinking water pure. By 1160, the 


Benedictine Priory of Christ Church at Canterbury piped its 
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Water@intoja circullan conduit house, sent it through a per- 
forated plate to filter out large impurities, then piped it 
GOvEIVessettling itanks before idistributing ~it.<(Merdingex; 
Me Siem jsho. etsy) 

Although little or nothing was done in most cities 
in the Middle Ages to keep sewage separate from drinking 
WaACEDEOr tospuriiyeutyethe people ofpthatetimescouldanot 
help being aware of the problem. As early as 1367, 

Edward III of England ordered the mayor and sheriffs of 

London to clean up the River Thames. The king had: 
beheld dung and laystalls and other filth accumulated in 
diverse places in the said city upon the bank of the said 
river .. . had perceived the fumes and other abominable 
stenches arising therefrom; from the corruption of which, 
if tolerated, great peril, as well to the persons dwelling 
within the said city as to the nobles and others passing 
along the river, will it is feared arise, unless indeed 
some fitting remedy be speedily provided for the 
same wm (Doumanry bL960,8pe 23) 

Unfortunately, no fitting remedy was speedily provided. 

In spite of countless reports and complaints about 
the stench and obvious filth of the Thames, only crude meth- 
ods of filtration: were in practice as late as the early nine- 
teenth century. "A grid in the river sufficed to,keep: out 
all the larger impurities: suchas) dead dogs". (Dodlman,.1967, 
p. 231). Sewage was washed directly into the river, with no 
attempt ate purditications ganegle29, thes farst jlowssandsita1— 
ter,«Simpson's filter,~«was introduced... This) was,a,.reservoir 


with layers of sand and gravel, through which the water 


massed.) i(Merdinge4,419557) p.6359) _ Tbiwas.a great umprovement 
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It was not until the late 1840's that medical dis- 
coveries were made which specifically connected disease with 
public water supply. Dr. John Snow of London traced an out- 
break of cholera to a water supply which had been contami- 
nated with sewage from cholera victims. This discovery 
prompted the passage of an Act of Parliament requiring that 
by 1855 all water for domestic use in metropolitan London be 
sandfiltered. (Am. Water Works Assoc., 1940, p. 14) During 
the following twenty years, many more discoveries were made 
in the field of bacteriology by Pasteur, Koch, Eberth, Budd 
and others, which verified the connections between disease 
and sewage-contaminated water supply. In the 1880's it was 
first recognized that slow sand filtration of water was 
effective, not only in the mechanical removal of turbidity, 
but in the bacteriological activity taking place at the sand 
bed which consumed many pathogenic organisms. (Merdinger, 
LOS Dips aD 9)) 

Some of the early bacteriologists attempted to set 
standards of water quality according to the number of bacte- 
ria present. However there were differing opinions as to 
the exact number of bacteria that could be present in "pure" 
water. For example, one scientist felt that there should 
be less than ten bacteria per milliliter, while another sug- 
gested that there could be as many as one hundred bacteria 


persmiliilditer of water withoutrconsidering it= tol be 
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contaminated. (Am. Water Works Assoc., 1940, p. 16) 

In North America, progress in combating water pollu- 
tion lagged behind that of Europe. In 1866, James Kirkwood 
was sent by the Saint Louis Board of Water Commissioners to 
Germany to study European methods of water purification. 

In 1869 he published Report on the Filtration of Rtver Waters 
yor tne Supply of Ctttes as Praettced tn Furope.  (Merdinger, 
1955, p. 359) Following the European example, the first 
sand filter for a municipal water supply in the United 
States was constructed in Poughkeepsie, New York in 1872. 
(Kezmanngd L965, ps ldl6)e= About® thastisame time,* pub laicsheadth 
agencies were being established which would be responsible 
for sanitary reform. In 1869, Massachusetts started its 
State Board of Health. The American Public Health Associa- 
tion was founded several years later in 1872. (Dolman, 1967, 
Dee eel Canad aye OnLanvoswasmehncmrmys t CLOMSe CMD aero 
vincial Board of Health in 1882, followed by Quebec's 
Conseil de Santé in 1886. Not until 1919 did the federal 
government of Canada establish its Department of Pensions 
ance Neat onalviea lth wr(Dolimant-196/ ep 240) rane seoss a 
Canadian bacteriologist, Wyatt Johnston, encouraged the 
American uniform methods of water analysis. The result was 
Standard Methods of Water Analysts, first published in 1905 
andenow invits twelfth) edition .< (Dolman) 4.9 67),%p .in242) 

In 1897, a study was done on typhoid-fever death 


rates in various European and North American cities. At 
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that time it was discovered that there was a definite reduc- 
tion in death rates in cities which had filtration of the 
public water supply. (Fuertes, 1897, p. 46) 

As mentioned previously, sterilization of water by 
boiling was recognized as effective by the early Romans. In 
1877, it was discovered that ultra-violet light would kill 
bacteria. (Merdinger, 1955, p. 363) But both of these methods 
of water purification were impractical at the large scale 
needed for a city water supply. Chemical purification proved 
LOmDeetneumose practical solution. in, 1094,) (Laube first 
discovered that chlorine kills bacteria in water. (Merdinger, 
L955 Oe ooo) Chlorine was first added tosa water supply: in 
Maidstone, England during a typhoid epidemic in 1897. The 
epidemic was quickly brought under control. (Dolman, 1967, 
pee 42) ein NOLehe AMerica pp tiewLinct cht y: LO laVveraeCOntinu— 
ously chlorinated water supply was Jersey City, New Jersey 
inet 90S ee (DOlman, 1967,—p. 245) ss cubsequentiy,, chlorination 
of urban water supplies was widely accepted and recognized 
as effective in controlling bacteria in the water. |The prac- 
tice was adopted in most cities; however, some people 
remained skeptical about adding chemicals to their water. 

As recently as the 1940's, the local Water Board of Vancouver, 
the mayor, the city council, and many citizens struggled for 
several years to prevent their city's water from being "poi- 


soned" by chlorine. (Dolman, 1967, p. 244). 
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Present Technology 
Many advances in the technology of water purifica- 

tion and waste treatment have been made since Simpson's 
EVlter was first introduced. ‘Witheindust¢lalization and 
increasing urban growth, man has introduced a complex variety 
of chemicals, microorganisms, and other substances into his 
waters. At the same time he has developed new techniques to 
restore these polluted waters to a drinkable state. 


There are several stages of waste treatment which are 


commonly in use. Primary treatment of wastes involves mech- 
anical processes. These include screening and microstraining 
to remove much of the suspended matter. Sedimentation basins 


are widely used to allow suspended materials to settle. To 
get rid of very fine particles which will not settle, chemi- 
cals (usualiy alum) are added, which cause the particles to 
eluster. This process is known as £locculation. | The floc 
formed by the clusters is then removed by sedimentation. 
These primary treatment processes can remove from fifty to 
sixty per cent of the suspended solids and from thirty to 
forty, per ‘cent of the B.O.D. B.O.D.,) biochemical (oxygen 
demand, is a common measure used to describe the level of 
pollution. It represents the "amount of oxygen that is 
needed by any unit volume of sewage or polluted water to 
Oxidazerall organic Material wietninerte S(GraVva,elI69 700.037). 
Secondary treatment involves biological treatment 


of wastes. In a trickling filter, waste water is passed 
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through a filter of rocks covered with a biologically active 
film. In the activated sludge method, the waste water is 
aerated to accelerate oxidation. Primary and secondary 
treatment together can eliminate from eighty to ninety per 
cent Of the B.O.D. (Kneese and Bower, 1968, p. 53) Oxida-— 
tion or stabilization ponds can be as effective as secondary 
treatment. (Kneese and Bower, 1968, p. 55) 

Tertiary treatment involves chemical processes such 
as chemical oxidation, neutralization of acid or alkaline 
wastes, or sterilization with chlorine or ozone. This type 
of treatment, if used, is most often used only in times of 
crisis because of the cost. (Kneese and Bower, 1968, p. 55) 
There are also processes now developed which will remove 
radioactive wastes from water, provided the concentration of 
the contaminant is within the legal limits of radioactive 
waste disposal. (Overman, 1969, p. 175) 

Technigues of water purification are now so advanced 
that a city's sewage can be treated and recirculated into 
the water supply, safe for consumption. This was S aesenn 
dumingeas severe drought im Chanute = Kansas eine 1956-047." = LoL 
a period of five months, water from the sewage treatment 
plant was sent to a stabilization pond, then through the 
water treatment plant and distributed throughout the city. 
The only special techniques practiced were recirculation of 
treated sewage through the sewage treatment plant, increased 


chlorination, and intensive checking and bacteriological 


: brite posts beter 


oF 
7 


AM, 
testing. The water was found to be safe bacteriologically; 
however, public reaction was unfavorable because the treated 
water had a pale yellow color, an unpleasant smell and taste, 


andw1t) tended» to’ foam." (Metzler, 1958," pp. 1021-60) 


Economic and Administrative Problems 

Even though modern technology is capable of elimi- 
nating much of the pollution of our waters, there are many 
problems which still hinder pollution control. One problem 
mentioned earlier is in defining pollution and setting stand- 
ards of water quality so that laws can be made to control it. 
This was demonstrated in the controversy over the Canada 
Water Act, introduced by the Minister of Energy, Mines and 
Resources, J. J. Greene in 1969. Opponents of the act com- 
plained that it did not set any standards of water quality. 
Greene held that there should not be one set of standards 
for all of Canada, because if the standards were too low, 
it would be a license to pollute some of the cleaner western 
streams down to that level. On the other hand, if standards 
were too high, it would be impossible for certain eastern 
streams to be made clean enough to comply with the law. 
This position is supported in a study on the establishment 
of water guality standards done in the state of Washington. 
(Sylvester and Rambow, 1968, pp. 110-22) The authors con- 
clude that to solve this problem, one must establish 


regional standards which are realistically attainable, and 
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also goals which would represent the ultimate desired quality 
of water. 

Another problem related to the passage of laws to 
control pollution is the influence of special interest groups. 
Even in Massachusetts, a leader in pollution control legisla- 
tion, this has been a problem. In 1886, Massachusetts passed 
Gpctrilet Water pollution control Wawa At that time, the 
Merrimack River was one of the most polluted rivers in the 
United States due to the presence of many industries. Never- 
theless, in 1887, the industrial interests in the region 
were successful in influencing passage of a law which 
exempted the Merrimack from pollution control. (Goldman, 

Uo O@ aD eee 2) 

Another major difficulty in effective water pollution 
control, as previously mentioned, is the complex of adminis- 
trative levels and agencies responsible for various elements 
in the society. The problem of water pollution is not 
simply related to water. It is also related to industrial. 
wastes, city sewage, consumer practices, pesticides, health, 
recreation. Jurisdictions are not clear cut. And although 
water is a matter of provincial control in Canada, many 
streams pass through more than one province. Krueger recog- 
Muzec tits Tre 1963,. 11 weicing, avout Wale! spOJaLUtLON. 

Although the need for a firm attack on this problem has 
been recognized in the various provinces, substantial 

difficulties have been encountered in dealing with the 
Matrec especially ditfliculties resulting 2rome ne cdi 


fusion of responsibilities among a large number of 
agencies. (Kristjanson and Sewell, 1963, p. 22) 


Sad wale dade ' ae Nile aeSaban Abus ces iajou 25M 
oe nt aie Xe tianlitg sepa afi 146 ets che ORM = 
fat sek cette gate Io saunstg cit ‘sbb “she 


: > 
- * gubger acd ni Q9507004) IACiTeePai af? ., THEE re seat 


: . < * Gide Wei 2 to wpetben Witsanry Yo? ui ToReepeery 
aes Jeet lee nes Polewl ie) cous Poe ssOh Bee nhioaglabia 7 
* Us |. eae 


iéq aecay svigedRTAOnd Geile ib sobem Sadgoms - 

Se aefence of Af ach Rorek amicivorg a Cee 

; | wok sie a8 Mi Ateaigqae: Sattaenn bad afesel ov dhe ‘ 
_ Séai wi eatenlicn 630% 3c eet tina tat “eteesae oe ak | 

. Yeiieebad 2: basaid« ona 22) st. ‘ibedtdw OS. Retetar egaERL 

i abe ah Btn \eenbisey; shswenas .ppawest yok wah - 

ies * 09 Ieeta Son acy aunt de cbieeet ole 

\abhse> nk) Gesyies) Pa iokitor, No thanks vi s2 Cae 

iin. ORE tw perl? one Meuahee 90h aN 
Se a — fe he 

| Baie ere ie 2 ibid 


3 find 


7 


——"- “ye 


23 
The federal government came up against this problem in try- 
ing to pass the Canada Water Act to control water pollution 
at a national level. Several of the provincial governments 
expressedaresentment of ¢this tpolicy;esayingsthat matters 
dealing with water are the responsibility of the provinces. 
This sort of lack of cooperation is a great obstacle to any 
meaningful legislation. 

Even with the passage of legislation for water pollu- 
tron, control, a lack of financing, Often postoones action. 
Any new or improved treatment facilities cost a great deal 
of money, whether it is municipal sewage treatment or indus- 
trial waste treatment. Without money for these projects, 
little can be accomplished. 

This leads to the problem of enforcement of water 
DOMUE One control legislation. athe wer ly sole koches ter, New 
York faced this problem in 1966. A state law was passed 
which stated that raw drinking water should not have a coli- 
formecount, Of more thans 5,000, per l00emplliIi ters sobwater. 
Health officials were then faced with the question of what 
action to take if the water was not up to standards. Should 
they ignore the law, or should they close down the city's 
water supply? (Van Buren and Jolidon, 1966) Or should a 
DOLIWUteIZ = city OF industry, best ned) for sthe Olt ensevand 
then be allowed to continue polluting? The answer is unre- 
solved. 


Considering the long history of water pollution and 
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24 
of man's awareness of the problem, relatively little has been 
done to solve it. Only recently have the techniques been 
developed to effectively combat it. And even today self- 
interest and lack of cooperation hinder progress in the 
matter, so that it is probably a more serious problem now 


than it has ever been. 
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CHAPTERS. ff 


ADMINISTRATION OF POLLUTION CONTROL 


Responsibility for water resources in Canada lies 
basically with the provinces. However, both the federal 
and municipal governments are involved in water matters to 
some extent. The federal government has jurisdiction over 
boundary waters and navigable waters. In addition, the 
Canada Water Act gives the federal government certain powers 
over polluted waters. Municipal governments are responsible 
for treating their public water supply and treating their 
wastes before discharging them into a water body. They 
also have control over land use adjacent to a water body 
WutLDIiInetherroyucisdictiony;, and they mayvrestureceusenorethe 
water itself. Following is an examination of the jurisdic- 
tion over water quality in the North Saskatchewan River, 


papticuilarly at Edmonton, tAlberta. 


Canada Water Act 

Bill Cc-144, called the Canada Water Act, was passed 
by the House sof (Commons on June 4) 91970 "Lts=purpose tise’ to 
provide for the management of the water resources of Canada 
including research and the planning and implementation of 
programs relating to the conservation, development and 
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26 
utilization of water resources" (Bill C-144). It is par- 
ticularly concerned with water quality management. 

Briefly, the Canada Water Act provides a framework 
for the establishment of river-basin agencies to plan and 
implement programs and policies related to water quality and 
development. The provinces are to take part in the work of 
these agencies. The act provides for a fine of $5000 per 
day for municipalities or industries which discharge pollu- 
tants into a water body in violation of standards set by 
one of these agencies. 

This legislation could be effective, but the process 
for establishing river-basin agencies is cumbersome and 
limiting. It depends largely on the cooperation of the 
provinces. In the past, the provinces have not been eager 
to share their authority over provincial waters. One cannot 
foresee any change in this attitude. J. D. Henderson, as 
Alberta's Minister of Health, addressed the Alberta Advisory 
Committee on Pollution Control in 1969, expressing reserva- 
tions about the Canada Water Act. 

It is the view of the Government of Alberta that 

the responsibility of the Federal government should 
include the setting of effective standards and penalties 
to cover offenses. However, the manner in which these 
standards are policed must remain primarily within the 
Provincial jurisdiction. (Alberta Advisory Committee 
pneroiUti One CONLCLOL,. L969GP po eu) 

If the provinces do not wish to cooperate in estab- 


lishing a river-basin agency, the federal government may pro- 


ceed on its own. However, the Act specifies that this will 
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be done only in cases of “urgent national concern." With 
limited funds, and national attention focused on pollution 
problems in the East, Alberta is unlikely to be affected by 


the Canada Water Act for many years to come. 


Provincial Authority 

The provinces, as mentioned above, have authority 
Over waters within their boundaries. This authority includes 
pollution control. In Alberta, a program of water pollution 
control was started in 1950. The Public Health Act gave the 
Division of Environmental Health Services within the Pro- 
vincial Department of Health responsibility for carrying out 
water pollution control programs. The Division of Environ- 
mental Health Services carried out this function until it 
was replaced by new legislation in 1971. It drafted and 
periodically revised surface water quality criteria for the 
province. These criteria can be found in Appendix A. The 
division also monitored the water quality of rivers and lakes 
throughout the province. The results of these monitoring 
surveys were published in annual reports. [In addition, 
Environmental Health Services received and investigated com- 
plaints of pollution, periodically inspected certain munici- 
pal and industrial effluent outfails, and maintained contact 
with other governmental bodies whose jurisdiction may touch 
on the problem of water pollution. 

With regard to the North Saskatchewan River, Environ- 


mental Health Services maintained ten monitoring stations 
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on the river. Three of these were upstream from Edmonton, 
One was at the 105 Street Bridge in Edmonton, and six were 
downstream from Edmonton. Upstream sampling was done once a 
month. Downstream and at Edmonton sampling was done bi- 
weekly. The only exception to this was at Fort Saskatchewan, 
the first station downstream from Edmonton, where sampling 
was done weekly. Features monitored included dissolved 
oxygen, B.O.D., Ammonia-nitrogen, Nitrate-nitrogen, pheno- 
lics, oils and grease, coliforms and other bacteriological 
constituents, pesticides, and mercury. The results of this 
monitoring will be discussed in Chapter IV. 

If the Division of Environmental Health Services 
Foundsthact a party Was polluting thevriver in violation or 
the provincial standards there was, unfortunately, very 
little that could be done. The party would be asked to stop 
polluting, but there was no strong mechanism of enforcement 
te the oLrtender failieds to comply. 

Within the Department of Lands and Forests, the Divi- 
sion of Fish and Wildlife is interested in water pollution 
THAsmMuUecH as) Lt Lelaces scOuLilshpand switcdwro ww ine LOO est as 
division prepared the first annual summary report of bio- 
togical pollution in fourgor Alberta! s rivers=-ther oldman 
River, the Bow River, the Red Deer River, and the North 
Saskatchewan River. This survey was done on the basis of 
the presence of clean water organisms and pollution toler- 
ant organisms. Figure I gives the results of this survey 


for the North Saskatchewan River. 
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Per cent of clean water organisms 


North Saskatchewan River Biological Pollution Survey 


Per cent of organisms indicative of clean water 
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River miles downstream from Edmonton 
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Source: Alberta Fish and Wildlife 
Pollution Survey 1969-1970 
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Fish and Wildlife officers have occasionally been 
asked by the Division of Environmental Health Services to 
assist in the enforcement of water pollution control regula- 
tions, since Environmental Health was not able to perform 
Litas UR Gil One 

The Alberta Oil and Gas Conservation Board is not 
directly involved with water pollution control. However, 
industries which use deep wells for the disposal of wastes 
rather than using the river, must have the approval of the 
Board. The wells are required to be at least 2000 feet deep, 
to end between two impervious layers, and to have a double 
casing to prevent leakage. 

The Government of Alberta has made agreements with 
Calgary Power Ltd. for joint construction and operation of 
two dams on the North Saskatchewan River. The Brazeau Dam, 
completed in the early 1960's and the Big Horn Dam, to be 
completed in the early 1970's, are to provide both power and 
pollution dilution. These two dams will prevent the very 
low flows which are normal for the winter months on the 
North Saskatchewan River. Figure II illustrates the pro- 
jected flows compared with the natural flow of the river. 

Insthesspringsoig107 1 ache Goverment Gi Alber Paap. e— 
sented two bills to the legislature dealing with water pollu- 
tion. Bill thirty-two, the Department of the Environment 
Act, proposed the establishment of a Department of the Environ- 


ment presided over by a Minister of the Environment. This 
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Figure II 


North Saskatchewan River at Edmonton 
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Regulated flow 
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Per cent regulated by Bighorn Dam 
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Source: Calgary Power 
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department would deal with conservation and management of 
Manoel, Dilantce and animal lifer asewell as water.  —bi lL 
forty, the Clean Water Act, would enable the Minister of the 
Environment to prescribe levels of water contaminants or 
water temperatures that are more stringent than present 
regulations, to approve plans for structures which may be 
sources of water pollution, and to issue stop orders to 
Dabtresegquilty#olr an@otfense. —Thistaccewouldgalso provide 
for a fine or imprisonment, or both for proven offenders. 
These two bills were passed early in 1971. 

The Province of Alberta officially established the 
Department of the Environment on April 1, 1971 to deal with 
all matters concerning the environment and resource manage- 
ment. This new department consists of what was formerly 
the Division of Water Resources in the Department of Agri- 
culture and the Division of Environmental Health Services in 
the Department of Health. In addition; the Department of 
the Environment has three new sections devoted to inter- 
departmental relations, research, and information. The 
organization of the department is illustrated in Figure III. 

In the fall of 1971, the new government of Alberta 
reorganized the Department of the Environment by splitting 
the+Division of Pollution Control into two separate divi- 
sions; the Standards and Approval Division for setting 
standards and granting approval for industry, and the Pollu- 


E1on Control Division, for enforcement. 
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ehe Cityeorehdmonton 

The City of Edmonton maintains and operates facili- 
ties for treatment of the public water supply and treatment 
of sewage and other wastes. These facilities will be dis- 
CUussedsinedetatlein Chapter IV.) Inpaddition,. the: cityscar— 
ries out periodic sampling of industrial sewer outlets to 
assure that the wastes do not exceed the formula set out in 
the city by-law number 2458 (see Appendix B), regulating the 
use Of public and private sewers. Samples are analysed and 


a surcharge for the waste is determined. 


Alberta Advisory Committee 
In 1967 the Alberta Advisory Committee on Pollution 


Control was established for the purpose of involving people 
frome many asecctOLs Ot the COMmmunEty ane pOLlLUEVONmcOntLOL. sine 
members include representatives from provincial departments, 
federal departments, the news media, the cities of Edmonton, 
Calgary and Lethbridge, the universities of Alberta and 
Calgary, and several professional organizations. The commit- 
tee meets once a year, with various subcommittees meeting 
GuUciIngs thes yearn to discuss specific pollution prob lenseand 
programs, and to make recommendations to be presented to the 
committee. Recommendations approved by the committee are 

to bestaken directly to the Provincial Cabinet. | With regard 
to the North Saskatchewan River, the committee has heard 


reports and engaged in discussions, but has not as yet made 
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35 
any specific recommendations to the Cabinet. However, the 
Alberta Advisory Committee on Pollution Control has the 


potential for being very effective in the future. 
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CHAPTER IV 


THE STUDY AREA 


The North Saskatchewan River 

The North Saskatchewan River flows from the Rocky 
Mountains in Alberta eastward across the Prairies. It joins 
the South Saskatchewan River in the province of Saskatchewan 
and flows on to Lake Winnipeg. From there the waters join 
the Nelson River and drain into Hudson Bay. Within the 
province of Alberta, the North Saskatchewan River and its 
tributaries drain approximately 36,050 square miles, or 
14.1 per cent of the province. (Paterson, 1966, p. 2) (See 
Figure IV) 

There iS a great seasonal fluctuation in flow in 
the North Saskatchewan River. Over a thirty-three year 
period, the average monthly flow for February was 1120 c.f.s. 
For July the average was 20,510 c.f.s. (Wonders, 1959, p. 9) 
Since the construction of the Brazeau Dam in the early 
1960's (see Figure IV) the effects of this seasonal varia- 
tion on settlements downstream of the dam have been reduced. 
As was illustrated graphically in Figure II, the completion 
of the Big Horn Dam (see Figure IV) should insure a minimum 
ftowrareno less than s0000c Ls. 

The river carries a great load of silt, particularly 
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38 
in the summer when there is no snow cover to impede runoff. 
It has been estimated that it carries a load of approxi- 
mately 13,125,000 pounds of silt per day during the high- 
flow period. (Wonders, 1959, p.9) The depth and width of 
the North Saskatchewan River vary widely with the variation 
in flow. Because of these variations and the speed of the 
current, aquatic vegetation has been unable to establish 
1tself in-the river. (Paterson, 1966, p. 13) 

The North Saskatchewan River does contain at least 
twenty-one different species of fish, even within the limits 
of the City of Edmonton. (Paterson, 1966, p. 104) There are 
also numerous varieties of bottom organisms. The distribu- 
tion of the fish and the smaller organisms within the city 
Varies according to the location of effluent outfalls. There 
are more outfalls on the south bank of the river, and conse- 
quently there is a greater concentration and variety of fish 
Ons tuewnortn sade -Otetne river. «Paverson,.19600,6p..) LUG) sein 
winter, the fish Seem to) prefer the warmeeriluents Lom ache 
city power plant and some industrial outfalls. (Paterson, 
1966, p. 108) However, certain effluents, even in low con- 
centrations, are toxic to river organisms. (Paterson, 1966, 
jae BROS) 

To determine the quality of the water in any river, 
B.O.D. is often used as a criterion. Table I simplifies the 
task by assigning subjective descriptions of pollution to 


values of B.O.D. Using this as a basis, one can examine 
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TABLE I 


BeOPDs 
(Parts per million dissolved oxygen 
absorbed in five days) 


Very clean ib jorge ior 
Clean 2 
Fairly clean ) 
Doubtful 5 
Bad 10 


*Parts per million is the same as milligrams 
per liter (mg/1) 
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figures for B.O.D. in the North Saskatchewan River... Paterson 
took readings at five stations in Edmonton during the period 
1964-65 (see Figure V). Table II gives the figures that he 
found for the highest B.O.D. reading at each station during 
EhaGepenmod. mAtestatlonel JUSteUDSt sean: LOM uNem LUO th 
Street bridge, the highest B.O.D. value recorded was 3.20 
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North Saskatchewan River Effluent Outfalls 


Effluents 


City power plant 

Water treatment plant 

105 st. sewage treatment plant 

Main sewage treatment plant 

Building Products Ltd. , Texaco Oil Refinery , 
Imperial Oil Refinery 

Guif Oil Refinery 

1st Chemcell effiuent 


2 nd Chemcell effluent 


3rd Chemcell effluent 


Whitemud Cr. 


from Paterson 


Figure V 
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10 

Bridges 
a. Groat 
b. High Level 
c. 105 St. 
d. Low Level 
e. Dawson 
f. Clover Bar 
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TABLE II 


B.O.D. IN THE NORTH SASKATCHEWAN RIVER 


Station Highest B.O.D. Sampled 
shecheateyaie 16 Bie OO wie Ube 
Stationer. i Oe oul s 
Station pila Re OT oO 2 pepe. 
Station LV EAT bas Os oye U1 
Sta tion -V: L000" psp. ine 


source: Paterson, 1966 


category. But station V showed a highest reading of 17.00 
p.p.-m. This is well above the 10.00 p.p.m. which Hynes 
uses to define a badly polluted water body. This high 
figure was recorded only on one occasion; however it indi- 
cates what can happen. “Average values mean little in 
attempting to interpret the effect of pollutants on living 
Matter .. . The extreme conditions are the important 
conditions" (Alberta Fish and Wildlife Division, Pollution 
iNehs onere, (NVolQ me JRSAW ela CD - 

The situation is more complicated when one considers 
dissolved oxygen. The Province of Alberta Surface Water 
Quality Criteria, included in Appendix A, define the permis- 
sible amount of B.O.D. in terms of dissolved oxygen. "“Depend- 


ent on the assimilative capacity of the receiving water 
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the B.O.D. must not exceed a limit which would create a dis- 
SO lVecl Oxygen. Concent. Ofesléss ethan ef ivenmo. /UAl (pas ion 
Environmental Health, Surface Water Quality Criteria, 1970, 
Boo) thas As not easily, determined wesince Underean euce 
cover a_B.0.D.. of fiveumg./1.. would, consume’ adassolved 
oxygen of five mg./l. However, if the water is not covered 
by ice some reoxygenation occurs at the surface. 

Considering this, one must compare B.O.D. values 
with dissolved oxygen values, taking into account the time 
Of sthe year... Referring. againntosPaterson s@study, Table Lil 
gives the D.0O., dissolved oxygen, figures taken at the same 
time as the highest B.O.D. reading. Included is the month 


in which these readings were taken. The reading of 17 p.p.m. 


TABLE III 


DISSOLVED OXYGEN IN THE NORTH SASKATCHEWAN RIVER 


Station Month De Oni ee BeO. Dept meal. 
Af July eo 3520 
ana April tales 7 tet 
dCaran July 1 8 SN 
TAN, May D7 AP27 
V November a9 00 
Source: Paterson, 1966 


at station V was taken when the D.O. was 7.9 p.p.m. This was 
in the month of November, when there was probably at least 
A partial ice cover on the river. Under these conditions, 


surface reoxygenation was probably not adequate to prevent 
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the dissolved oxygen level from falling below five p.p.m. 
The reading at station III of 9.92 p.p.m. B.O.D. was taken 
in July with a dissolved oxygen of 10.2 p.p.m. In this 
instance, it is difficult to say how much of the required 
oxygen was received from the surface at that locality. 

The Department of the Environment's pollution survey 
of the North Saskatchewan River includes only one sampling 
station within the city of Edmonton. From that it is impos- 
Sible to determine the quality of water in the river as it 
passes through various parts of the city. One can only 
examine the figures for the stations at the 105 Street 
bridge and at Fort Saskatchewan, twenty-two river miles down- 
stream. All of the factors sampled in 1969-70 indicated a 
marked change between these two stations, with the exception 
of phenolics, which showed an increase thirty miles upstream 
from Edmonton. (Div. of Environmental Health Services, Sum- 
mary Report, 1970) Showing the greatest increase in this 
distance were bacteriological constituents and B.O.D. 

The 1970-71 pollution survey recorded that "lower 
dissolved oxygen and generally higher concentrations of 
B.O.D., alkalinity, total residue, chlorides, nutrients and 
phenolics were noted as compared to data obtained in the 
previous year" (Dept. of the Environment, Pollution Survey 
Summary, 1971, p. 20). It also reported excessive levels 
of ammonia nitrogen, total phosphorous, bacteriological 


constituents, chromium and mercury. 
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The Edmonton Anti-Pollution Group carried out a 
study on water pollution in the North Saskatchewan River. 
the@resulting report. was very criticalmor the condition of 
the river and expressed dissatisfaction with the current 
water pollution programs. It stated specifically that there 
has been a steady deterioration in water quality in the 
North Saskatchewan, "notably in the content of nitrogen, 
PUOsphates;, phienols, coOlitorm bacteria, and fecal bacterza. 
All of these consistently Bcood Bae standards set in the 
Surface Water Quality Criteria" (Edmonton Anti-Pollution 
Group, 971971) the report also pointed out that. ally of the 
major effluent outfalls are on the south bank, while all 
monitoring of water quality by the province is done in the 
center or toward the north shore. The researchers maintain 
that the assumption that complete mixing takes place is 
Tncornbecc:, and therefore thesmonwtoring as missing a, .polilu— 


ELON str eanuralOnd themsoutiebank, 


The Grey of Edmonton 


Edmonton, Alberta is located in the central part of 
the province, (see FigurelIV) astride the North Saskatchewan 
River. The river valley, about 160 to 200 feet deep and one- 
half to one mile wide, winds through the city from southwest 
to northeast (see Figure V1) (Wonders, 1957, p.«17) 

Ther population of ethe City tot —hdmonconsaccording (to 
the 1970 census was 435,503. This shows an increase of 
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The population for the metropolitan area, which includes 
St. Albert and Sherwood Park, was 449,000. (Edmonton Journal, 
Fepruary 2, 1971) 

Edmonton's industry is dominated by petrochemical 
and refinery operations and by meat processing and packaging. 
(Edmonton General Plan, 1967, p. 63) Figure VII illustrates 
the relative economic importance of the various industries 
in the Edmonton metropolitan area. 

The North Saskatchewan River freezes over from 
approximately November through April. However, the power 
plant at 105 Street (see Figure VI) discharges warm water 
into the river, which breaks up the ice for about eleven and 


one-half miles downstream. (Paterson, 1966, p. 7) 


Edmonton Waterworks 

When the Town of Edmonton was incorporated in 1892, 
the citizens were getting their water supply either from 
private wells or from the North Saskatchewan River. The 
river water was distributed by horsedrawn water wagons. 
(Dale, 1969, p. 66) These methods could not keep up with 
the growing population, so in 1902 the Town of Edmonton 
approved by-law number 220 for the construction of a water- 
werksmsystem,. (Dale, .1969,0p. 0 /) ss COmDletedainw 190373 the 
system had six miles of water mains and five miles of sewer 
Mains.s(bDale, 1969, p. 67) 

Strathcona, on the south side of the North Saskatch- 


ewan River had been depending solely on private wells for 
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its water supply. In 1906, construction was completed on a 
waterworks system for Strathcona, which consisted of about 
four miles of water mains. (Christophers, 1970, p. 2) 
Neither Edmonton nor Strathcona chlorinated its water at 
that time, and there was only inadequate filtration. 
(Christophers, 1970, p. 4) Edmonton and Strathcona amalga- 
mated on February 1, 1912, and the waterworks systems were 
combined. At that time there was a total of nearly ninety- 
seven miles of water mains in the combined system. (Christo- 
pleco peetoy Ose Dae): 

The Edmonton waterworks system served just the City 
Cre hamMOnton Untile LoO26.. PAt thatetime sa tnemsysctem: peganm co 
supply water to the Provincial Mental Institute at Oliver. 
(Christophers, 1970, p. 5) During the 1950's agreements 
were made for the Edmonton system to supply water to Leduc, 
Jasper Place, Beverly, St. Albert and Nisku (see Figure VI). 
(Christophers, 1970, p. 6) Since then, Jasper Place and 
Beverly have become part of the City of Edmonton. Presently 
Edmonton Water services, in addition to the above, parts of 
Strathcona County, Sherwood Park, Namao, Griesbach Barracks, 
Inland Cement, Belmont Rehabilitation Institute, Canada 
Creosoting, Fort Saskatchewan, and Redwater (see Figure VI). 
Water users outside the city are charged the city rate plus 
amethitty—tive per «cent curcharge. | nesespaLtles navesagree— 
ments with the city to receive water of the same quality 
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49 
fluoridated. If non-fluoridated water is desired, the com- 
munities or industries must filter out the fluorides them- 
selves. (Edmonton District Planning Commission, 1960, p. 15) 
There is a public tap at the city water service plant where 
residents can draw water with most of the fluorides filtered 
out. About 3,000 gallons per month are drawn from this tap. 
This amount has remained fairly constant since fluoridation 
of city water began at noon on August 30, 1967. (Edmonton 


Journal, October 22, 1970) 


Edmonton Water Treatment 
Edmonton has three water treatment plants, all 
located just east of the 105 Street bridge on the north bank 
of the river (see Figure VI). Plant number one, built in 
1947, has a capacity of 22.5 million Imperial gallons per 
day. Plant number two, built in 1956, has a capacity of 
37.5 million Imperial gallons per day, and plant number three, 
Bburte in 19657 Nas *a"capacity or *20emrision gafilons per 
day. This third plant is used only in the summer for peaking. 
Summer peaking is necessary, as the demand for water 
is much greater in the summer. For example, in 1969 the day 
of greatest water consumption was June 17, when 74.6 million 
gallons were pumped. This equals a demand of 165.9 gal- 
lons/capita/day compared with the average for that year of 


90.8 gallons/capita/day. (Edmonton Water, Annual Report 1969, 
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Water is pumped raw from the river and mixed with 
heated raw water from the power plant adjacent to the water 
treatment plant. Beginning the treatment with this warmed 
water allows for less costly treatment, since the chemical 
processes take place faster in water of this temperature. 

In the treatment process, lime is used for softening 
in the summer. A lime-soda process is used for softening in 
the winter. Aluminum sulphate is added for coagulation and 
clarification. Activated carbon and chlorine dioxide are 
used to remove objecticnable tastes and odors. Ammonia and 
chlorine sterilize the water. Fluoride is added in the form 
of hydrofluosilicic acid. These chemicals are added at 
various points in the treatment process (see Figure VIII). 
AGter Lloccuitvarion, Clarification, sand Carbonation, tne 
water passes through a rapid sand filter and is then sent 
either to storage or through the distribution system. 

Table IV gives an average water analysis for raw water enter- 
ing the plant and for treated water. 

The City of Edmonton has four reservoirs to store 
treated water. These are at Rosslyn, Londonderry, Thorncliff, 
and in the southeast (see Figure VI). They have a combined 


LoOtalwot Soemrt Lon gal1ons Ors storage 


Edmonton Sewage Treatment 


The sewage treatment system for the City of Edmonton 
includes the main plant east of the Capilano bridge, (see 


Figure VI) a smaller plant at Queen Elizabeth Park, anda 
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53 
series of lagoons at Clover Bar. 

The main plant provides primary treatment alone for 
approximately four and one-half months of summer, and both 
primary and secondary treatment for the rest of the year. 
The higher river flows in the summer months provide more 
water for dilution. Therefore, secondary treatment is not 
deemed Wiecessanry fOr that season. “This plant nas “a capacity 
CES 505nmrilion gallons per day “for primary treatmentsand 
Zoi iIienegallons ob sthatet Low fonesccondany ~Eueatment. 
Sewage entering the plant goes through grit removal tanks 
anew chenabearminuLoOreunt te which CUcLy Upmbags ym papes,. and 
large articles of waste. From there it goes to preliminary 
settling tanks with a detention time of one and one-half 
hours. The sludge and skimmings from this primary treatment 
are sent to digestors. Methane gas produced from the diges- 
tive process is used for heating the plant. 

The secondary treatment used is the activated sludge 
PLOcesssin aeration tanks se” Hromethere;  cnerwas teswatcer sg0es 
ftomthevtinal settling tanks tor a®déetention "period er approx- 
imate Lye2e4ehourss © "The sfinal sebpluent = isesentrineo tie 
river. Table V gives some data on the flow characteristics 
for the main sewage treatment plant. 

The smaller plant at Queen Elizabeth Park provides 
primary treatment only for approximately four million gal- 
lons per day. The treatment consists of primary settling 


tanks. The sludge is digested, as in the main plant. 
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TABLE V 
SUMMARY OF FLOW CHARACTERISTICS 
MAIN SEWAGE TREATMENT PLAN 


a 


Percentage 
Influent Effluent Removed 
Lbs. suspended 
solids-*total 1969 467 075° 000 16,999,496 Gor. 
fOSs= 5. OsD- 
*total 1969 SO y7L3os, o4e Sole pe 49.2 


*total includes primary treatment for summer 
months and both primary and secondary for winter 


SOURCCt ee Gl.ty..OL Edmonton 
Sewage Treatment Plants 
1969 Annual Report 


The Clover Bar Industrial Lagoons handle approxi- 
mately four million gallons per day. Of this, about three 
million gallons come from three major packing houses. The 
rest comes from the residential areas of Beverly and Sherwood 
Park. The wastes flow through three anaerobic lagoons and 
then, during the summer months, into the river. When the 
river is frozen over, the effluent is stored in two large 
storage lagoons until breakup. Effluent which has been 
Stoned eimetms way has only slightly more B2O2D] .and sus 
pended solids than effluent which has had secondary treat- 


ment. 
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CHAPTER V 


METHODOLOGY 


The first perception study was undertaken in an 
effort to determine the extent of public awareness about 
the quality of water in the North Saskatchewan River at 
Edmonton. Relating to this, it was also intended to dis- 
cover whether or not proximity to the river was related to 
one's perception of the quality of river water. 

The pollution surveys discussed in Chapters III and 
IV indicate that the North Saskatchewan River is polluted 
to some extent, and that the City of Edmonton and nearby 
THOUS LE LesmareuMmaj, Or eCONLOIDULODSm COMI se pO Llu bLOn meni td 
difficult to make a definitive statement about the degree of 
pollution present in the North Saskatchewan River at Edmon- 
ton, since the condition of the river water varies from 
season to season and from place to place, even within the 
Edmonton area. It is affected by rainfall, ice cover, 
dumping of snow and sand, accidental spillage, and many 
SiiervenactOrs.. 

The results of this perception study should at least 
indicate the general level of awareness of river pollution 
of the Edmonton public. The original hypothesis for the 
Study was) that, in Spite of the publicity thats currently 
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56 
being given to water pollution in many cities in North 
America, the people of Edmonton are not aware of any water 
pollution in the North Saskatchewan River. This hypothesis 
was based on the fact that public attention had been focused 
Ons thegextremeswaterspollutioneproblemss ing the’ Bast. ee By 
comparison, the North Saskatchewan River, flowing from the 
Rocky Mountains to Edmonton without passing through any other 
major concentrations of population, might seem relatively 
pure. 

Between the time the original hypothesis was drawn 
up and the time of the interviews, the amount of coverage 
given to pollution problems by all levels of the news media 
greatly increased. During January and February 1970 several 
special programs devoted to water pollution were televized 
in Edmonton. WNewsweek, Time, Fortune and Look magazines all 
published special issues on environmental pollution during 
the same period. In addition to this, in Edmonton in Feb- 
muacy 19/704 eansorgani zations calledasTOP, standingeltonscave 
Tomorrow - Oppose Pollution, was formed. The STOP organizers 
began a highly publicized campaign to get Edmonton residents 
tO Sign post cards to the Prime) Minister o£f,Canada,,* the 
Premier of Alberta, members of Parliament, and members of 
the Legislative Assembly demanding legislation to control 
DO Mut Oneness Thisp kinds of public attentions Tocussecsonspollu- 
tion is bound to have influenced responses to the perception 


questionnaire on water pollution, which was administered 
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between February 18 and March 9, 1970. 


Procedure 

The questionnaire was given to a group of Edmonton 
residents, selected in a manner to be discussed subsequently. 
The interviewers asked the questions and wrote down the 
answers, rather than giving the questionnaire to the indi- 
Vicduale COs ull Out,amLe Was teltstian wan oral interview 
would stimulate more interest than a written questionnaire. 
The interviewing was done by approximately 400 students of 
Geography 201 at the University of Alberta. It is recognized 
that there may be problems involved in having a large number 
of people asking the questions. The students were briefed 
beforehand as to how they were to conduct the interview. 
However, admittedly there may have been differences in the 
way in which certain questions were asked which might have 
influenced the responses. Ideally, interviewing should be 
done by one person to insure that the questioning is uni- 
form. It is hoped that this problem can be compensated for | 
by having a larger number of responses than could easily be 
handled by one interviewer. 

Thesquestlonnad Gesiconsistundg fom Biverques Gros, 
was designed in an effort to determine whether Edmonton 
residents think that the North Saskatchewan River is polluted, 
to What degree, and what criteria they use to judge pollu- 
tion. It was also hoped to determine if residential loca- 


tion or proximity to the river would relate in any way to 
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whether or not the respondent considered the river to be 
polluted. 

The original questionnaire was given to a group of 
twenty as a pilot study. This group was an extension class 
in Urban Studies at the University of Alberta, including 
housewives and people with a variety of occupations. The 
pilot study revealed certain ambiguities in the phrasing 
which had to be reworked. A couple of questions were 
reworded for clarity. One question was changed completely 
because the responses showed that it did not convey the 
intended meaning. After the revisions, the questionnaire 
consisted of the following questions. 


1. Is the North Saskatchewan River polluted upstream before 
it gets to Edmonton? a) no ieh)) w eylliatgeedley pret orin hehe 


2. Is it polluted when it leaves the city? 
ei) ae) loph teh Aweeike Crago 


Select ss polluted, who shoudd) besrequired torpay, to 
clean it up and maintain it? 


a) taxpayer Db) pee NOMS LLY. oh) jeyekelal d) other 
4, Do you ever get close to the river? 
LO yee cl Gece b) only driving over 
bridges 


CG) get within 10 to 20 feet of the water 
5. What would you use as a standard for judging whether 
OL Not Water is pol luted? 
(If more than one factor, underline which is most 
important) 
Also to be noted by the interviewer were the date, sex and 
approximate age of the interviewer (less than thirty, 


thirtyeto. fltty, OVeLeritty) wands locaulonewi thie heat ty. 


The purpose of the first two questions was to 
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Se, 
determine specifically whether the residents of Edmonton 
think that the North Saskatchewan River is polluted, and if 
so, to what general degree. Two questions were asked, one 
for upstream and one for downstream, because it was felt 
this would define more clearly whether the residents think 
that the City of Edmonton and the nearby industries pollute 
ChesLLVero Tiel tC eismpolliced. Thesthirarquestilon masking 
who should pay to clean up pollution if it exists, was asked 
to determine the degree of responsibility felt by the resi- 
dents for water pollution. Do they feel that they contribute 
to water pollution and should share the responsibility? Or 
do they feel that pollution generally is the fault of indus- 
try or some other group, and that the residents should not 
have to even share the cost? 

The fourth question, asking how close the residents 
get to the river, was meant to determine whether someone 
who gets very close to the river would tend to think that 
it is more polluted, less polluted, or whether there is no 
relation between these two factors. One's residential 
location may also influence whether or not one thinks the 
river is polluted. For example, someone living half a mile 
from the river may tend to think it is more polluted than 
someone living five miles away. However, the person who 
lives half a mile from the river may never actually be with- 
ities Lito beet Ne liven ANC aLhe percoOnslivinga hives mi les 


from the river may go on frequent canoe trips which bring 
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60 
him<in direct contact with the river. For this reason; 
question four would define more specifically whether the 
residents ever see the river. 

Question five was asked in an effort to determine 
what criteria the general Edmonton resident uses in deciding 
whether or not the river is polluted. It might be through 
personal observation. It might be through information 
transmitted to them in some way. Or they may in fact not 
really know how they judge pollution. The question was 
intentionally open-ended, in the hope that the person 
interviewed would answer with his own original response, 
rather than responding to suggested answers. Unfortunately, 
this presented some difficulties which will be discussed 


later. 


Sampling 

The selection of Edmonton residents to be interviewed 
was done on the basis of stratified random sampling using 
blocks within census tracts. This method was chosen, rather 
than pure random sampling, in order to get responses from 
all parts of the city and at various distances from the 
river. 

The method followed was to divide the census tracts 
EOrether ci ty Of Edmontoiein  1966e1ntoO-bLOckKc#On vapproxi = 
mately 2,500 population (see Figure IX). The divisions 
were based on population distribution within the census 


tracts. Therefore, the blocks are irregular in size. 
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Figure IX 


Edmonton Census Tracts and Blocks 
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Several areas were left blank, where there were few or no 
residents. These are the University of Alberta campus, two 
areas in census tract forty-five which have no streets, and 
census tract forty-six which has one street and only 360 
residents. The industrial airport spreads into more than 
one census tract, and those tracts also include residential 
areas. Therefore, the industrial airport does not show up 
as a blank area. 

in, this jway,,, the .~sixty—three. census stracts OLpEdnon— 
ton were divided into 160 blocks. The interviewers were 
assigned population blocks, so that each would be covered. 
Within each of the population blocks, intersections were 
selected randomly. The interviewers were instructed to 
proceed unorth from “the intersection; and, to approach) the 
first residence on the east side of the street. If the 
resident was not at home, refused to answer the question- 
naire, or did not speak English, the interviewers were to go 
on to the next residence. Following this procedure, 385 


Edmonton residents were interviewed. 
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CHAPTER VI 


RESULTS OF THE FIRST QUESTIONNALRE 


The 385 Edmonton residents who answered the first 
questionnaire represent slightly less than .1 per cent of 
the total population of the city. Because of their number 
and their selection by stratified random sampling, their 
answers should be fairly representative of the population 
as a whole. 

The results of questions one through four are sum- 
marized in Table VI. Question five will be discussed 


separately. 


Questions One and Two 

Looking in detail at the answers to guestions one 
and two, it was hoped to determine whether residential loca- 
tion would influence one's perception of pollution. This is 
taking into account only the distance of one's residence 
from the river. TO See this relacilonship most clearly, che 
answers to questions one and two were each plotted on 
separate maps to show the residential location of each 
individual in relation to the river (see Figures X and XI). 
Upon examination of these maps, one can see that there is 
no clear relationship between a respondent's residential 
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TABLE Vi 


SUMMARY OF RESULTS OF FIRST QUESTIONNAIRE 
OUESTIONS 4) 4 


Percentage 
Question A B cE D No Answer 
16 60 22 
26 69 
43 43 9 
(Gove, Civ.) 
4 5 52 43 0 


location and whether or not he thought the North Saskatchewan 
River was polluted. Some people living adjacent to the 

river said that it was very polluted, and some said that it 
was not polluted at all. | Some people Living in the northern-— 
mMOSt part of the city said that the river was very polluted, 
and some said that it was not polluted at all. This is true 
of the answers for both question one and question two. The 
responses for each possible answer seem to be scattered 
rendomly throughout thevcity. 

Knowing that most of the effluent outfalls in Edmon- 
ton are located in the eastern half of the city and on the 
south bank, one might expect people from those areas to 
think that the river is very polluted. This does not appear 
to be so. Some of the people in these areas think that the 
North Saskatchewan River is not polluted at all. There are 
no clear patterns of relationship between residential prox- 
imity to the river and whether or not one thinks it is 


polluted. 
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The relationship between the answers for questions 
one and two merits special attention. The expected responses 
would be that the river is more polluted downstream than up- 
stream, since the City of Edmonton and various industries 
contribute effluents to the river. “Or one might say that 
it is the same downstream as upstream, particularly if one 
says that it is polluted upstream. However, this pattern 
is not always followed. Table VII illustrates the relation- 
ship between the answers to questions one and two. The 
general trend followed the expected pattern, but with notable 


exceptions. 


TABLE VII 


RELATIONSHIP BETWEEN QUESTIONS ONE AND TWO 
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Question 2 - polluted downstream 
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On examination of Table VII, one can see that 
nineteen people said that they thought that the North 
Saskatchewan River was less polluted downstream from 
Edmonton than upstream. There are several possible explana- 


tions for this. Unfortunately, one explanation may be that 
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68 
they did not take the questionnaire seriously, and were try- 
ing to give a false impression. Another possibility is that 
some of the people interviewed may have been confused about 
the concepts of upstream and downstream. A third explana- 
tion is that, knowing that the City of Edmonton has water 
and sewage treatment facilities, some people may actually 
believe that the river water is cleaner when it leaves the 
GEity than it) was when at entered, ~it is simpossibve tousay 
with any certainty what factor or factors influenced these 


nineteen anomalous responses. 


Question Three 

Turning to question three, asking who should be 
required to pay to clean up and maintain the river, it was 
hoped to get some idea of the amount of responsibility that 
is felt by the general public about water pollution. Figure 
XII shows the relative strength of the answers given for 
question three. 

Most of the nine per cent who answered "other" did 
not offer a specific alternative. The only specific answers 
given were "government" and "the city." Realistically, the 
government and the city are both supported by the taxpayer. 
The fact that these people mentioned these in a separate 
Gategory would indicates thatethey do noOtecel that they js che 
taxpayers, should be responsible for the cost of cleaning up 
pollution. Instead, they would pass the responsibility on 


to a remote entity called the government, with which they 
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Question Three 


Who should be required to pay? 


A B c D 
Taxpayer Industry Both Other , 


Figure XII 
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70 
may feel no connection. 

One could conclude from the answers to question 
three that forty-seven per cent of the people interviewed 
(those who answered "taxpayer" or "both") felt that they 
were at least partially responsible for cleaning up pollu- 
tion. On the other hand, fifty-two per cent of the people 
(those who answered "industry" or "“other") felt no respon- 
sibility, say that they should not be required to pay the 
cost. They put the blame and the responsibility on someone 
else. Forty-three per cent specifically blamed industry. 

These findings have important implications in terms 
of pollution abatement. In spite of the intensive publicity 
that has been given to pollution in general, and in spite of 
the fact that ninety-five per cent of the people interviewed 
Said that the North Saskatchewan River is polluted at least 
to some degree, still well over half of the people inter- 
viewed felt no personal responsibility toward the problem. 
This is important because the attitude of the general public 
on this question can influence just how hard the government 
is going to try to control or eliminate water pollution. If 
the public does not feel responsible and does not want to 
pay the price for pollution control, the governmental 
decision-makers might tend to give the problem less emphasis 
than they would if most of the people felt responsible and 
were willing to pay. This was substantiated in the inter— 


viewing done for the second questionnaire. There was no 
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Pith 
specific question on this point, nevertheless a number of 
different government officials brought up the matter, saying 
that pollution control costs money and the public must be 


willing to pay. 


Question Four 

The main purpose of question four was to determine 
how close the person interviewed actually gets to the river. 
One's residence does not accurately reflect this. But the 
answer to question four should indicate whether or not the 
person gets close enough to see the water. This factor may 
influence whether or not he thinks the water is polluted. 
Admittedly, of those who just drive over the bridges, some 
may never really look at the water, particularly if they are 
doing the driving. A passenger in the same car may look 
at it fairly closely. This difference can not be detected 
from the answer given. In addition, seeing the water might 
influence one person's perception of the condition of the 
river and not influence another's. 

The answers for question four were plotted with 
the answers for question two, indicating whether or not the 
respondent thought the North Saskatchewan River was polluted 
downstream (see Table VIII). Five people did not answer 
question two, therefore their answers to question four were 
not included in this analysis. 

Examination of Table VIII indicates that there 


might be some positive relationship between thinking the 
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TABLE VIII 
RELATIONSHIP BETWEEN QUESTIONS TWO AND FOUR 
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Bollucion 
river is polluted and getting close to the water. In other 


words, from this data there seems to be a tendency for people 


who get very close to the river to think that it is more 
polluted than those who do not get close to the river. 
In an attempt to determine statistically whether 


this relationship exists and to what extent, the contingency 


coefficient test was applied to the data for questions two 


and four. In order to test the significance of the relation- 


ship between these sets of data, one must test the null 
hypothesis that no relationship exists and that the dis-— 


tribution could have occurred by chance. The procedure for 


this test ws’ described In Siegel,’ (Siege, 1956, pp. 196-202)) 


Foulowing this procedure, chi’ square was found’ to be bocl1. 
Using this figure, the contingency coerficirent, C, was 


calculated to be .144. 


The ‘Sicniticance’ of this’ contingency coefficient can 
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be ascertained by testing the significance of the chi square. 
By eceberringstowearlable ofeCriticalmvValues ciuEeChiesquare, 
one finds that a value of 65.11 for chi square with a degrees 
Ofetreedomivalucsopetounthas alpzobability@or toccurringeunder 
the null hypothesis of less than .001. Therefore, the null 
hypothesis can be rejected at the .001 level of significance, 
and it can be assumed that there is a positive statistical 
relationship between the two sets of data under discussion. 
However, the degree of relationship is not very strong. No 
relationship would be indicated by a contingency coefficient 
Of 0. ~Theguppenelimit ot (Cetoridatamwithmwams axis amatri xis 
23:56 aeelheneiore, sthe: Ciote..1 448fonethnws @casesindicates a 
weak relationship. 

This slight tendency for people who go near the 
North Saskatchewan River to think that it is polluted may be 
because they have seen the water at close range and it looks 
polluted. On the other hand, their responses may also be 
amtrtbutedeto, the tfactethatethey enjoy trecreatronalmactiva— 
ties on or near the river and are therefore more interested 
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Question Five 

Turning to question five, the data gathered from 
Chismquestlon tsedaltrlct taLOnacsccc cm Once incren ted mul 
Guilty is in the nature of the question. The question is, 
"What would you use as a standard for judging whether or not 
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74 
be supplied. Many of the people interviewed did not seem to 
know how to answer this question and asked for further 
explanation. If any answers were given as suggestions of 
the type of response wanted, this would heavily influence 
the response given. As the questionnaire was carried out by 
many different interviewers, it is impossible to say which 
answers were spontaneous and which were the result of sug- 
gested answers. Therefore, the validity of the answers as 
perception responses is questionable, and they should not be 
weighed too heavily. 

Forty-two people did not answer question five. Of 
the answers that were given, some answers occurred fre- 
quently. Table IX shows a breakdown of the responses given. 
Similar answers were put together in order to reduce the 
number of categories. For example, the answers, "by looking 
aemieeeand . Vision were joined withs sight. ands .odorm, 
with "smell". The most popular answers, sight and smell, 
may have been most often suggested by the interviewers in 
explaining the question. 

Even with the problem mentioned above, there was 
still a fairly wide range of answers given for question five. 
It should be pointed out that while most of the answers were 
Telaceau to direct Observation, (for examples esight asmel.l, 
taste), some of the people indicated that they judge whether 
or not water is polluted by inference. Four people said that 
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TABLE IX 


QUESTION FIVE - FREQUENCY OF ANSWERS 


Sight - 97 
Smell - 73 
Testing - 31 
UOlOr — 26 
raste =h22 


Dirty Water - 13 

Dead Fish - 12 

Garbage (debris) - 12 
Plant or Animal Life - 12 
News Media - 7 

Industry Nearby - 4 
Palatable - 4 


Three or Less 

No Swimming 
Warning Signs 
Logical Assumption 
Texture 

Foam 

Scum 

Sight of Sewage 
Rumor 

Government Standards 
Effluent 

Chemicals 
Detergents 

Dumping 


Inference 
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nearby. They seem to be certain that either nothing can be 
done or not enough is being done about treating the indus- 
trial wastes to prevent pollution. One respondent even 
answered that he could tell that the river was polluted by 
"logical assumption", and another answered "by inference". 
These answers would indicate that for one reason or another, 
these people feel that the river is polluted even if they do 
not actually know about the chemical and biological constitu- 
ents in the water. They feel that the river must be polluted, 
perhaps because of the size of the city, the presence of 
industry, an awareness of the evergrowing problem of pollu- 
tion generally, or a number of other reasons. 

In order to avoid the problems encountered in ques- 
tion five, the question should have been redesigned to make 
it more specific. One possible way would be to attach it 
to questions one and two, which asked if the river is 
polluted. The question might be, "if yes, how do you know 
that?" This would at least be less likely to be misunder- 


stood. 
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CHAPTER VII 
SECOND QUESTIONNAIRE 


After completion of the first questionnaire and 
analysis, a second questionnaire was devised as a follow 
up. The latter was designed primarily to discover whether 
the respondents think that an individual has any influence 
on decision-making in the field of water quality management. 
To determine, in effect, if it matters whether the residents 
of Edmonton think that the North Saskatchewan River is pol- 
luted. This second questionnaire consisted of twenty-one 
questions, and took anywhere from fifteen to ninety minutes, 
depending on the interest of the person being interviewed. 
This set of interviews was conducted by the writer, who 
attempted to ask the questions in the same manner each time. 

The subjects for this questionnaire were chosen from 
two groups. The first group was made up of government offi- 
cials, both civil servants and elected officials, whose 
responsibilities involve water in some way. These included 
Members of the Legislative Assembly, City Aldermen, employees 
of the Department of the Environment who were formerly 
employed by either Public Health or Water Resources, an 
employee of Edmonton Water, and an employee of Fish and 
Wildlife. The second group consisted of members of the 
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78 
local anti-pollution groups, STOP and the Edmonton Anti- 
Pollution Group, including housewives, students, professors, 
teachers and businessmen. Ten of the government officials 
and ten of the anti-pollutionists were interviewed. It was 
assumed that the individuals from both of these groups would 
have more than the average knowledge of water pollution and 
decision-making, and would have a definite interest in the 
subject. The interviews were conducted during June and 
Oe v9 7 Ie 

The questionnaire can be found in Appendix C. 
Generally, the first part of the questionnaire was designed 
to determine how the people in these groups perceive pollu- 
tion in the North Saskatchewan River, who they feel is 
responsible for the pollution if it does exist, and whether 
they feel the Provincial government has been effective in 
controlling it. Questions eleven through eighteen were 
meant to determine the respondent's perception of just how 
much influence an individual or a group has in the decision- 
making process. The last three questions were meant to 
elicit some statements about the implications of water pollu- 
tion and expectations for the future. 

The responses to the questionnaire are included in 
Appendix C. In some cases the individual did not want to 
give a simple yes or no answer. He would elaborate with com- 
ments and qualifications, without saying yes or no. For 


this reason, the number of short answers is not always ten. 
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ahs. 
In these cases, the answer was recorded under comments. 
Most of the people interviewed had comments to offer even 
when they had given a yes or no answer. These were recorded 
in as much detail as possible in order to get a complete 
answer. Generally, the comments were more revealing than a 
Simple tabulation of the short answers. 

In many cases, the comments revealed significant 
differences between the groups which would not have been 
evident from the simple yes or no responses. This is seen 
in question three, asking if the previous Division of 
Environmental Health was adequate to control water pollution. 
In the government group, fifty per cent answered no. In the 
anti-pollution group, eighty per cent answered no. However, 
the comments of the government group included statements 
such as; "They could not handle the volume of the problem," 


"They didn't have control at the source," and "There were 
not enough staff and facilities." While the anti-pollution- 
ists made such statements as; "The monitoring system was 
inappropriate," "They didn't enforce," and "They didn't care 
as long as no one was bothered." Thus, the responses of the 
governmental group tend to defend their own position, which 
would bevexpected. “The anti=poliutionists/ "on the other 
hand, seem to blame the public officials. 

This defensive position on the part of the govern- 


mental group is seen again in the answers to the question of 


whether or not the North Saskatchewan River is polluted. 
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80 
Some of the comments given by this group were: "All rivers 
are polluted in some way," "It depends on what use of the 
weterevoujarcptalking?Pabout,t) and Blt yousexpectstoe have’ to 
createit, »thenyitetsenote polluted 4) e0rad Osparaphvascethis 
last comment, whether or not it is polluted does not matter 
if you plan to treat it anyway. For this question, the 
people from the anti-pollution group made no comments. They 
just gave a short answer; nine answered yes, one answered 
pivden tiknows — 

When asked for suggestions for improvements in the 
water quality testing system, individuals from both groups 
offered suggestions, including more sampling and continual 
monitoring. However, very few of the people interviewed, 
Onilyethree, ofthe. publics oftacials and one of the anti-— 
pollutionists, could name more than two tests that are cur- 
rently being carried on by the Provincial government. But 
individuals in both groups mentioned that this information 
was available to the public in the pollution survey summary 
put out by the Department of the Environment, to which they 
would refer if they had any need to know the specific tests. 

In answer to question eleven, all twenty people 
interviewed agreed that the public is not well informed 
about the condition of the river. Here again, their com- 
ments revealed differences. Some of the comments from the 
governmental group were: "They are as informed as they want 
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81 
enough interest." Comments from the anti-pollution group 
were: "The information is too technical," and "The govern- 
ment sshould"*givevout information, butethey withholdiit. “rein 
this case, both groups seem to be blaming each other for a 
lack of communication. An exception to this is one anti- 
pollutionist who said that the public does not care to know. 

There was a variety of opinions as to what should 
be wthewsource sot Sin formation aboutstherconditionmotGthe 
river. Within the anti-pollution group, some said that 
information should come from the government; while one anti- 
pollutionist said that it should not come from the govern- 
Nene, ebuULeratlnen Erome@somesprivatengqnoup as slhesrest forsboth 
groups were split between the government as a source of 
information, and the news media. 

Question thirteen, asking whether the public has 
much influence on decision-making, revealed a great deal of 
difference between the two groups. The government group 
were unanimous in answering yes. They suggested ways in 
which one could have influence; by contacting the Department 
of the Environment, the Members of the Legislative Assembly, 
the City Council, and the news media. The members of the 
anti-pollution group were split on this question. Only one 
individual answered with a definite yes. Others were doubt- 
ful, and three people answered with a definite no. Some of 
the comments they gave were; "An individual doesn't have a 


chance against big business," "They could have influence 
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82 
but have not been aroused enough," and "They have some influ-. 
ence but they must show the politicians that they are will- 
ing eto: goxhalfway dem This would, indicate ethat. uetheyeare 
doubtful as to an individual citizen's influence on decision- 
making, some would blame the decision-makers, while others 
blame the citizens themselves either for apathy or ignorance. 

One further comment should be made on the affirma- 
tive answers of all of the public officials. One would 
expect them to say that private citizens do have influence 
OnScdects1On=mMaking gerconsigering thei mm posi tuons»y Bites 
unlikely that any one of them would say that they ignore 
citizen complaints about environmental pollution. It is 
impossible to determine the sincerity of these responses. 

Question fifteen, asking if anti-pollution groups 
are a help or a hindrance to decision-makers, was asked only 
of the governmental group, for obvious reasons. Four indi- 
viduals answered a help, two answered a hindrance, and one 
answered both. However, most of the comments were negative. 
“They. donite state. their case cleanly, logically and con- 
cisely. They overdramatize and have no clear solutions." 
imiey; Makes noises butedon! tyalwayse listens loy reasons a uihey 
are more emotional than realistic." Only one comment was 
positive. "Pressure groups bring attention to an issue." 
Thus, while some. of the public officials’ felt that anti- 
pollution groups were helpful, others felt that the, groups! 


methods and their emotionalism made them ineffective if not 


> 


eae Nal: a4 (ound 
-eininek pe sousuligh 4’ en & 
axaitin oli fe , cantemne tagged, (ROP Sen Ot biesona aie | 
ndsatel I Pigegqa to7 sioat en le Rampant) beaten 
“pate 2225 | GAs) in ebauw ed amiss ory Letraat pad 
tiidow ene .eissolttio of steph tgs | 80 Llane siemens 
opaguiind ‘aved ed onsite; Biaveat Pete eee ae! ep reece 
ot( st; hols ive. stat Bae abeeaeo ‘ ditdt-epretsete ae 
\eigeyi yaks tens goa SLaow wigikt) te ane yaw tout yledalag 
ed 27 . wickdultoq bea medics tee, Joods. “sambadqaop - wexigao | - 

» gow yehess atedt In, ytiroonts say vecieriei rg a ai ermal ; 
aguote medsdClog-ities Os es nage ALI eSN 6.4 a 


pk 7 a 


- 


viru base,  <aw { SToNeMr Mal eLons a3 sein TNR o wm gisd * = 
~thib>auel endsaces weitvdn 3, .QUSeP issgeainerop. ett, Be, : 
shocbrus \ponmGabd ne he >eirbaay Gs |), 405a oe boxiemne abel 

—weiltepot °2ev wenemes 4 Ie uear .,evawel. fod Serene 

=nen bas ghtesszect :¥sead> aes. 21SAe) wide, d nob qo | 

"“eadtsulon seals Sn sved Bae ana qoAtheue, oat chattel 7 
yout" ".aoseox oc octal, ayeyte 2'anb sed onion Seam eae TE 
new. dabrtey une: oli oat seal pi Pt agate fe, a - 


83 
harmful to their cause. In other words, some members of the 
anti-pollution groups, by their zealousness and their emo- 
tional appeals, seem to be turning some of the decision- 
makers against their cause. 

Both of the groups interviewed agreed, in the major- 
ity, that a group can have more influence than an individual 
citizen in the decision-making process. Strength in numbers, 
organization and communication were given as reasons for 
this, although comments were made from both groups that in 
order to have influence, an anti-pollution group must be 
well organized and well informed. Only three individuals 
in the governmental group said that a group does not have 
more influence than an individual. These people said that 
complaints from an individual citizen would be given as 
mauch-oremore attention: than those ‘ofa qroup.o 8 One: anti— 
pollutionist concurred with this, saying that a handwritten 
letter from an individual would mean more than a printed 
postcard from a group member, in reference to the campaign 
of the STOP group mentioned earlier. 

In answer to the question of whether or not the 
public overreacts® toMpoellution scares, bothe groups were 
split. In the governmental group, sixty per cent said yes, 
the public does overreact. However, these answers were 
accompanied by such comments as: "But that is not necessarily 


bad os Werseetor OL thempubliG, overreacts, = It ise aeneces= 


sary thing," and "The news media overreact." In addition, 
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one individual in this group said that the public probably 
underreacts. So while generally agreeing that the public 
Overreacts to pollution scares, they were not necessarily 
condemning the public for such a reaction. Members of the 
anti-pollution group generally agreed that the public does 
note overrveact \" Twovanti-pollutionists "said *that=the pubiac 
can not oOverreact, indicating how serious they feel the 
pollution scares are. However, two individuals in the anti- 
pollution group stated that the public may have an inappro- 
priate reaction, or may be misinformed. 

Question eighteen was asked to determine the respond- 
ent's attitude toward industry and its role in the water 
pollution situation. In the governmental group, sixty per 
cent answered that industry is eager to cooperate with the 
government. Twenty per cent said that some industries are 
and some are not. Only one individual in this group said 
that industries try to get away with what they can. Within 
the anti-pollution group, sixty per cent said that indus- 
tries try to get away with what they can, while again twenty 
per century salaethat some @nuusterves FoOOperalewandworieras uO 
note Only one Mindi vadualein this group said that industhy 
is eager to cooperate with government regulations concerning 
water pollution. 

With the last three questions it was hoped to bring 
out the general attitude toward the question of water pollu- 


tion in Edmonton, as well as its implications for the 
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future. Generally, the governmental group was optimistic. 
Eighty per cent of them said that the condition of the river 
will be the same or better in ten years. The remaining 
twenty per cent said they did not know what its condition 
would be. Several pointed out that tertiary sewage treat- 
mencewdl | be necessary. butathiatethisawia lecontro lmapoLLuetton 
in the North Saskatchewan River in the future. Several 
individuals in this group also mentioned that tertiary treat- 
ment will cost more than present treatment, and the public 
must be willing to pay. 

The general attitude of the anti-pollution group 
was less optimistic. Forty per cent of this group said that 
the river will be in worse condition in ten years. Two 
people said that the population of Edmonton should be 
limited, and one said that there is not enough water for 
growth of the city. It was also mentioned by this group 
that tertiary treatment would be needed, and that it would 
be more expensive. 

In answer to the question of whether or not water 
pollution will ever be eliminated in the North Saskatchewan 
River, one hundred per cent of the governmental group and 
seventy per cent of the anti=pollution, group said that it 
would only be controlled. No one said that it would ever 
be eliminated. Within both groups there were individuals 
who thought that it could be eliminated, but that it would 


cost too much. Others said that water pollution could never 
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be eliminated as long as there are people living near the 
river. 

Comparison between the general public interviewed in 
the first questionnaire and the "experts" interviewed in the 
second would be meaningless due to the differences in the 
questionnaires. The only questions asked of both groups 
were whether or not the North Saskatchewan River is polluted 
upstream and downstream. Even with these questions, the 
individuals given the second questionnaire were able to give 
comments to explain their answers, whereas those given the 
first questionnaire had to select from the three choices 
without comment. For this reason, no comparison will be 
made. 

The material gathered in the second questionnaire 
indicates that there are several differences between the gov- 
ernmental and the anti-pollution groups which could be sig- 
nificant in terms of decision-making. The governmental group 
generally agreed that tertiary sewage treatment will be 
necessary in the future, and that the public should have 
some influence in the decision-making process. However, 
many of their answers were defensive of their positions, and 
some of these individuals reacted against the anti-pollution 
groups because of the emotionalism of their appeal. 

The anti-pollution group generally seemed to have a 
negative attitude toward the decision-makers, and felt that 


the public’ could not influence these decision-makers. These 
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two viewpoints present a line of communication that is 
closed at both ends. It would seem that both groups need to 
make an effort to open this line of communication in order 
to allow the public to have an active role in the decision- 
making process. The anti-pollutionists, on the one hand, 
should endeavor to be well informed, well organized, and less 
emotional in their presentations to governmental groups. 

One of the anti-pollution groups in Edmonton has already 
taken this approach €0 a Certain extent. The’ decision-— 
IMakers, on the other hand, should be more open-minded and 
responsive, and less defensive of past policies. 

The vehicles of communication between these two 
groups are already set up. The anti-pollution groups them- 
selves, the Alberta Advisory Committee on Pollution Control, 
the periodic open hearings held by the government on spec- 
ific topics, the anrormation and: public) relations sections 
of the Department of the Environment all offer possible ways 
of getting together and working together on a mutual prob- 
lem if they are used effectively. It might be naive to 
suggest that the government and the public will work hand 
in hand in making decisions on water pollution control. 
However, if the public has the desire to take part in the 
polltical process, alder rethey dO .scOm in) as rat20Onad awed 
informed manner, perhaps the government will respond more 


positively in working with and communicating with the public. 


’ 
. - ns 
i 7 
= : 
ef tax! noteio lapmace joaete nm as Aaqvss 
7 7 


; 7 
ar fuwtan t tel fede agen 


_ 
pa) 
—- 

- 
a 


: ay : at , 
; shore t4oa 2a Bees 
:, ee 
it Sie 
tego ot ete ta ehem 
~~) ~ nl “fe avi ne (a Ww O28 o2 beli y ogy 


eo 
oi et ti ee shini@uliogigaa ort Ge eae Iq 


H 71 \ hey tak (ee yt Se Oe ee ‘oir at i aaeo i 
as mG - 7 dee eek | - =) ie o eg) | Neue © Be Oa ae , 
a 


nd nbs’ af ‘deat, Feutrowinad a 
5 _ 
“fra bsJ ‘ } + Ka ou! reves £ +, Name hepa 4 
hye are] er , Gut + mete nil 
- ; ¥ y wi xf) ee 


= “ « ; 
- ’ ‘ ’T ok {i a) ; poy ar) fa ai 86 
2) 

i i sre 4 i J 7 fi i wy . 4 og rVOA As reat ry 


‘ a é r 4 i. ie d ¢# & a 
\ 
= - » 


"idey Teolun s po sorlsagedoinddeow has teitéges paissey ee 
| : . 


; : 7 
» 7 U 
oo t i Sci ¢ * 4 : ie ’ Bis r=,23 5 re) Ve eff) g 7H : (a A >| ‘ moa. 
7 - 


4 ‘ nm -_ 
bad dtow flaw otffdia etd fim cneensevep ams thi? Jegppee 
_ a.) seer ee 
4 


r =! ™ - ’ ; A> ‘a - = 
Losgneayo noltei ioe > et ta te 2aolhiag _— 7 aren: | 
7 a om . a F be 4 a ‘ 
ott gt tvéy shee ot Orpen’ eet cert wt lietg ode Ya 20 
) ' oa 


; Ts 
Mics teen) | 7 an ic 


7 
1A a 
( ey sdel By & ans 


| 
a » 


CHAPTERRey Lad 


SUMMARY AND CONCLUSIONS 


The Questionnaires 

The two questionnaires just discussed made use of 
two different interviewing techniques. The first question- 
naire, disregarding the fifth question which proved unsatis- 
factory, consisted of multiple-choice questions. There was 
no way that the person being interviewed could expand or 
explain any of his answers. He could only choose from one 
of the answers given. For the second questionnaire a longer 
interviewing technique was used in which the respondent was 
invited to comment and expand his answers. The comments 
were recorded as well as the short answers to the questions. 

Comparing the two techniques used, it is apparent 
that the second technique provided much more information. 
This would have been true even if the questionnaires had 
been the same length. The problem that presents itself is 
how to analyze the material gathered. With a wide range of 
comments and explanations, the material does not lend itself 
to statistical analysis. It can only be interpreted sub- 
jectively, with the hope that the broader range of material 
will reveal more in terms of perception and attitudes than 
could be obtained from multiple-choice questions. 
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A questionnaire such as the first one with multiple- 
choice questions does lend itself to statistical analysis. 
However, there is a risk of distorting the answers through 
oversimplification. Given the highly complex and subjective 
nature of perception, one should be wary of the temptation 
to place too much statistical significance on answers which 
have been given a numerical value for convenience of format. 
Legusethevopinion*of this*writer that ‘the slonger fsopen 
interviewing technique is more valuable in a perception 


study. 


Summary and Conclusions 


This study has been an attempt to examine perception 
of water pollution in the North Saskatchewan River and the 
relationship of this perception to decision-making in water 
quality management. To summarize briefly some of the more 
important points established by the first questionnaire, 
ninety-five per cent of the people interviewed said that the 
North Saskatchewan River is polluted. This finding is con- 
trary to the original hypothesis, which was that the resi- 
dents of Edmonton do not think that the river is polluted. 
In addition, fifty-five per cent of those interviewed think 
that the river is more polluted downstream than upstream, 
indicating that they think that Edmonton and nearby indus- 
tries cause or significantly contribute to this pollution. 


Whether or not the people interviewed thought that the North 


: ~ hal 247%. L 
sl . ? " i _ - - a 


7 Dol rss 7 
suisida diiv sac gest at: 


7 7 ¢ a 


begieas, fintsutsage pee ne 
ait a i) 

eye 
jioesdy ciawdie ot soem eralh Beets 


7 c = 
| > ‘ul zt , ¢ 2h nNG orl ri art nev. 4 ner grad 4 


ott 


nos2 44 of 36 Varww od DIDONe Sao ,o0L2goe 2844 te 


‘ 
iw wideect®. 40 aaund lt inee® Teakvartess down tate? 908 
7 = 


‘_' ’ = “s se 
40 Prevnoe 20r elev: TAQ Stapun, h PSE re — 
‘ é i ’ bee? Ss > ol, ; aa 
| a 
‘i ‘ : Toppy PTW ca ©, TS fe srg Oo 7 poe ( 
i 4 } 7 7% 4 TW a! ; i” re | ; 2 : 
| hee 64, 
& ti €20CO00L8 ioe Sx doping? was slVierwms 
. ) a: ' 
: “Tz hago . 
1 - A. 
? 7 Yr 
aie | : 
< 
J y og. oft Sin 
* 6 
F i4 a4 t: AOL Ie 
“sp (+ a 
7 i ' t ae 5}. » 
4 | Cs 
4 } i ;*AMmed - 4 
7 ve 
‘ 4 ; oc i i ce c > a3 ¢.° 
ie 


ehS JLs Sine PowWse ; [qemig 20) t4 2npo, Taq it eet | 


AO 2 ier : beiiitoc el zavvi Tawa On Ae AGM 
; : . # aol Weaken 7 oa 
at T&G We eR ey) J PF Se oo ee rae eit AT Tze 26 | ” * _ oa 
dpdiliogedi qeyt2 sat say Masts Son; ob ‘ahtanmne’ 
Sis’ Suni vrssere <a ed a) a 1oo Liane a. 
DS Ie. none Sa5 
' 7 = 
7 ~~ @Pyert yout ne hyrre. HODAL 
- 7 ie 
7s a Jal! oq * fd ms 
a ‘aug 


- 
it atc o113 saat it 
-_ ' 


90 
Saskatchewan River was polluted did not seem to be related 
to the location of their residence. There was only a very 
slight relationship indicated between thinking the river was 
polluted and getting close to the river. 

In spite of the general agreement that the North 
Saskatchewan River is polluted, over half of those inter- 
viewed did not feel in any way responsible, and were unwill- 
ing to pay even some of the cost of cleaning up and main- 
taining the river. As mentioned earlier, this fact is very 
Significant to the decision-makers. They are unlikely to 
put much effort into programs which they know the taxpayers 
are unwilling to support, particularly when the programs 
are very expensive, which water quality control programs 
eenus COMbDe. 

Turning to the second questionnaire, it was found 
that there are significant differences between the attitudes 
of government officials and the attitudes of members of the 
anti-pollution groups in Edmonton regarding water pollution 
and decision-making. The government officials tended to be 
defensive in answering many of the questions and seemed to 
be secyangeto sus tity, Gheiim sown DOS] GLOn Ss On thesOLher 
hand, many members of the anti-pollution groups tended to be 
negative and highly skeptical about what the government is 
doing about water pollution and whether they themselves have 
any influence on the decision-making. It is significant 


that all of the government officials said that an individual 
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has influence in the decision-making process, while only one 
of the anti-pollutionists said that an individual has influ- 
ence. One would hope that this negative attitude on the 
part of the anti-pollution group members would not cause 
them to stop trying to influence the decision-makers. On 
the contrary, what is needed is an opening of minds from all 
quarters in order to keep open the lines of communication. 
As mentioned earlier, there are ways already established for 
these two groups to get together and communicate. What is 
needed is for them to be used effectively. 

Another point that should be mentioned is that all 
twenty of the people interviewed agreed that the public is 
not well informed about the condition of the river. If one 
feels that the public should have an active role in decision- 
making and should endeavor to influence policy making, then 
this lack of information is alarming. The question remains, 
what should be the source of such information? The Depart- 
ment of Environment has a section for making information 
available to the public. However, with the possibility of 
bias in terms of what material is being presented and how 
it is presented, this should not be the only source of 
information on the topic. The anti-pollution groups have 
carried out studies on water pollution, which are available 
fOmthespublic.. st wasesugges ted by one sol ethne elected 
government officials that the local newspaper should carry 


a regular column on environmental problems in the local 
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area. This would reach more people than the reports just 
mentioned, although the coverage of the topic would most 
likely be shallow. Here again there is the problem of the 
source of the information used. Perhaps a column of this 
sort could use materials from both government and anti- 
pollution groups, stating the sources that had been used. 
A newspaper column of this) sort could» supply: at “east some 
degree of information to many people who would not take the 
time and effort to obtain and read the studies and reports 
prepared by the government and private groups. It might 
also help to convince some of the general public that they 
are indeed responsible for supporting programs for control- 
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APPENDIX A 
SURFACE WATER QUALITY CRITERIA 


These criteria have been prepared in co-operation 
with the Provinces of Saskatchewan and Manitoba and repre- 
sent water quality suitable for most uses either through 
direct use or prepared for use by an economically practical 


degree of treatment. 


Parameter Criteria 
i Bacteuiology (a) In waters to be withdrawn for 
(Colzform Group) treatment and distribution as a pot- 


able supply or used for outdoor recre- 
ation ether than ditrece=contact, ac 
least 90 per cent of the samples (not 
less than five samples in any consecu- 
tive 30-day period) should have a total 
coliform density of less than 5,000 

per 100 ml and a fecal coliform density 
or ess than 17000 per slO0UemIe (The 
Maximum Permissible Limit of total 
coliform organisms in a single sample 
shall be determined by the Provincial 
Board of Health based on the type and 
degree of pollution and other local 
conditions existing within the water- 
shea. ) 


(5) In waters used lomdarect. contact 
recreation or vegetable crop irriga- 
tion the geometric mean of not less 
than five samples taken over not more 
than a 30-day period should not exceed 
T000mper LUO tOial Co ll LOLMs, ot 
200 per 100 ml fecal coliforms, nor 
exceed these numbers in more than 20 
per cent of the samples examined dur- 
ing any month, nor exceed 2,400 per 
LOORMisstotale COL; forms Oneany day. 
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Dissolved Oxygen 


Biochemical 
Oxygen Demand 
(BOD.) 


Suspended Solids 


pH 


Temperature 
Odour 
Colour 
TULDvd acy, 


Organic Chemicals 


Constituent 


100 
A minimum of five mg/l at any time. 


Dependent on the assimilative capac- 
ity of the receiving water. The BOD 
must not exceed a limit which would 
create a dissolved oxygen content of 
Tess sthanwe2yeamg7-. 


S) 


Not to be increased by more than 
10 mg/l over background value. 


Tes beeing tneacange) Clos.) tC, Go. 8 0ll 
buEsNnOtsaltercd by mosestnan 02.5. pH 
units from background value. 


Not to be increased by more than 3°C 
above ambient water temperature. 


The.coldsa (20.C) sch tesholdeodour 
number not to exceed eight. 


NOt tOebesinereasedemoresthans50 
colour units above natural value. 


Not to exceed more than 25 Jackson 


UNLESS, GVeu natunal turbidity.. 


Maximum 
Concentration (mg/1) 


Carbon ChiloroLorcm ixtract 


(CCE) 


(aQncludes Carbon Alconol 


pieceieny) oy BG a 
Methyl Mercaptan . 


Methylene Blue Active Substances 


Ozlvand Grease . . 


Phenolics.) ars sare 
Racine AC Sa. = ences 


Pesticides 


Qi2 

OOS 

055 
substantially absent 
no irridescent sheen 

02005 

Om 


To provide reasonably safe concentra- 
tions of these materials in receiving 
waters an application shall not exceed 
WAOOs Che thems 4—HON tatty wer Ctod os Gerit 
insecticides .sucn as _pDb?, jALduin; 
Dieldrin, Endrin, Heptachlor should 
not be used on or near surface waters. 
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Inorganic Chemicals 
Maximum 


Constituent Concentration (mg/1) 


BOLOMVE Set. cls te: Osis. eee ree Oso 
COD DE Tice te ese eons s oo el. eae ett 
iyahbleres tela ean at hoch Ae ss Wis 
iieleye are ew ya rey aS.) ee Phebe Ox 
Manganese ... eae 0.0 
*Nitrogen (Total Inorganic and 


OFC ANAC) ee hee te ao <0 
*Phosphorus as PO, (Total Inorganic 
and Organic OFS 1S) 
Sodium (as per cent of cations) between 30 and 75 
spbigelpwkelsy 5 ee, VAS A fo Oee eee Rs O05 
LATCH. Aecrgteciiss ve aeemee ets) isis cay eee 0205 


* These criteria are presently under study and may 
require adjusting according to naturally occurring 
GCOncentrations Or conditions: 


NOTE: The predominant cations of sodium, calcium and 
magnesium and anions of sulphate, chloride and 
bicarbonate are too variable in the natural 
water quality state to attempt to define limits. 
Nevertheless, in order to prevent impairment of 
water quality, where effluents containing these 
ions are discharged to a water body the permis- 
Sible concentration will be determined by the 
Provincial Board of Health in accordance with 
existing quality and use. 


Toxic Chemicals 


Maximum 
Constituent Concentration (mg/1) 

ALTSeCnie).. - weceen- he teen = O<.0d. 
steverghin) SA Ae ae ay ee foe ee LQ 
Cadmiaiig. «ei «ee ee ee On02 
GCigueewebulik RS Se ey OG. oY 0.05 
Cyanideliss pb - eee ie fect ar Of Ou) 
iVcya te PN tn oe, ee ee ogee 0.05 
Mercury df -S.es~eriac eS -m-iys 2 OG 020001 
SENG Gb ANS So 6 ove 4S On 0: 
SLIVEryS 4he aukie 6c8 oe ae 0.05 
Radioactivity Gross Beta not to exceed 1,000 pCi/l. 


Radium 226 not to exceed three pCi/l. 
Strontium 90 not to exceed 10 pCi/1. 


Unspecified Substances not specified herein should 

Substances not exceed values which are considered 
to betdeleterious for the most criti— 
cal use as established by the Provin- 
Cial Board of Health. 


7 - 7 ° 
, - 7 
- 
roi j 
ad ¥ - 
msn 
! rt 


a ee a ee ee er | 


; Ca - 
e ~ + eke ae «lt Oe GS Seen 
ied ofMeyiac! LadetT) neperaaay 


a - 7 a 1 wer Ve . i 
' ivi aoe | ,% oo aS «fs. magnate 


1 DA 'y eka ‘4 t Aches Gy whe abe 7] 92° te " Ae i mst beet 
- « * . #4 * - 9 abinatu ia 
é e ° * ’ * ’ ” @ + « oan 
a a ia 


Loh @ 

: y id > _ 

; j eas 1 Bebe %¢ £59007 230 yaeet 

aim a r ' 4 , 4 - a at) <4 4 5 - ii ata ¢ tivpot 
6 LC 2 ee 3 2st atl APA eer 


: 
a eee ‘Saas sale 
: wine bos neeeentte 
; Lis hy 25 nH Mes nea | : try 
; ! ; » Ba P Lay ; Jy 2 “ae ry: 
: roy i : aol oy > : : 
: a4 ‘SPaesy ‘Pec ci ete — 
of fg ines SDS STS sis : 
it: i f i ‘Livy mor SI Pi GUL © 
as spl i i. @ [> igt/od Bee st 7 
[BY ah, 2 1c At) bi seam — 
| 
: e@tég ceo 
i 
; ; 
} 
‘J ) Py a * . 
f « © ® * © 
) « « ° ° 
e é « + * e 
J? e Seile, . . 
a0 > ae 
wo, & ot & + se 
ttn. be A e ‘ A * 7 


| wae wee. J ; ees a 
cuss ead 43 »'< 
ms Pee Por 1a - se 


pidosin ee) ei 
§ sabLone 


See wns ue 3 


“iq Me i ) boas « 


APPENDIX B 


BYLAW NO. 2458 


A bylaw to amend Bylaw No. 1836 
regulating the use of public and 
private sewers and drains and the 
disposal of sewage and waste into 
the Edmonton sewer system. 


WHEREAS the sewer service charges provided for in 


Part VII of Bylaw No. 1836 as passed in the year 1957 and as 


amended, 


have provided for a method of testing sewage which 


has been unduly expensive to the Municipal Corporation and 


it is deemed appropriate to amend the provisions for such 


testing; 


amended 


ies 


NOW THEREFORE Bylaw No. 1836 of the City of Edmonton 
is hereby further amended as follows: 

By deleting Grom Sectvonl701siic)iand by substituting 
the following: 

"““(c). © Avperson’* whether uUsingNCi tyiwatertor not; 
whose sewage discharge exceeds any or all of the 
Wamits Set out, in Section 506 shall from the, 30th 
day of September A.D. 1961 be charged at N x 6¢ 

per 100 cubic feet of water consumed where N is 
determined by the following formula:- 


Nessie + + 


Seecithap et} ee Me. nora 

2100 1200 600 

where N is the multiplier of the standard six cents 
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rate for water. 
X is the difference between the actual B.O.D. in 
baxts pert millionvandsthe allowabless.O.D. sinvpacts 
per million. 
Y is the difference between the actual suspended 
solids in parts per million and the allowable sus- 
pended "soli1dseinupercs spebamiLiion. 
Z is the difference between the actual grease in 
backs peremiliion-. 
The minimum charge shall remain at six cents per 
One hundred cubic feet of water consumed. 
To determine the rate and amount to be charged 
each month, the City will - 
(a) in the case of existing industries already 
connected where testing has been done in the past 
to determine the strength of their sewage discharged, 
charge such industry an average rate (N factor in 
the formula) based on the strength of sewage as 
determined by tests for the past twelve months prior 
to the date of passage of this Bylaw amending Bylaw 
NOtmeL Sd. 
(b) (i) In the case of new industries connecting to 
the system, or existing industries that change their 
method of treatment so as to vary the strength of 
sewage discharged, establish a new basis of charge 


based on at least twenty-four hour tests carried out 
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by the City over a period of one month and using an 
average of four (4) separate tests. 

(11) The above provision will apply when an industry 
has established new treatment equipment or for any 
reason is of the opinion that the nature of its sew- 
age being discharged has a substantially lessened 
degree of pollution than as shown by prior tests, it 
May request the City to make new tests, such tests 
to be at the expense of the industry. 

(lia) eel fiatherGityeis satus tiedithat isuch tests were 
made when the plant was operating under normal con- 
ditions, the results of the latest tests shall be 
used in computing the monthly charge as set forth 

in Section 701 hereof. 

(iv) Ther Citysshall periodicallyeatertssd1screr ton, 
run tests at each plant to determine the strength 

of the sewage discharged as a check. (if these tests 
show that the strength of the sewage is consistently 
stronger than the average previously determined, 
then a new average will be determined based on four 
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APERNDIXeG 


SECOND QUESTIONNAIRE 
What is your (occupation) professional training? 
How long have you (been) worked in this (group) position? 
Did you feel that the previous Division of Environmental 
Health was adequate to control water pollution in 


the province? Why? 


Will the new Department of the Environment be more 
effective? 


If yes, why? 


Is the North Saskatchewan River polluted upstream 
before it reaches Edmonton? 


Is it polluted when it leaves the city? 


What are the principle sources of water pollution 
in the Edmonton area? 


What tests are used by the government in determining 
water quality? 


Do you think any other tests should be used? 


Is the public generally well informed about the 
Gondition of the river? Lf yes; what 2s) their main 
source(s) of information? 


Is the public well informed about the responsibilities 
and powers of the government in regard to water quality 
management? 


Does the public have much influence on decision-making 
regarding water quality management? 


If yes, how? 
(Omit for anti-pollution group) 
Are the antl—pellution ‘Groups generally favnelps or a 


hindrance to decision-makers? 


Do the anti-pollution groups have more influence as 
a group than an individual would have? 
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Do you think the public usually overreacts to pollu- 
tion scares? 


Is industry generally eager to cooperate with govern- 
ment regulations regqarcing*potlution, or do they try 
to get away with what they can? 


What are the implications of water pollution on the 
future growth of Edmonton? 


What would you expect the quality of river water to 
be in ten years? 


Will water pollution ever be eliminated in the North 
Saskatchewan River, or only controlled within set 
standards? 
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APPENDIXSC 


ANTI-POLLUTION GROUP RESPONSES 
Comments 


housewite- 2, @student 35 drantsmans | 
personnel administrator 1, teacher 1 
professor i, nurse l 


t= 2e Vealsus pele VGal «4 se veoalsme, 
3 months 1 


NOP Ss, |. d0n ce Know 2 Monitoring system inappropriate. 
Didn teen fonrce. 
Didn't care as long as no one 
was bothered. 
There were constant complaints 
from downstream. 


Probably not 2, yes’ 3 
hoperully 2, don ct knows 


If they enforce the rules they 
have. 

They have stricter standards. 
They are more aware. 

They will give out information. 


VieSe or) Oe. 
yes 9, don't know 1 


sewage 9, chemical industries 4, industries 4, 
thermal from power plant 4, street runoff 2, 
farmerunolt Mi, ewater  strearcmentypilan cau, 
dairies and packing plants 1, snow dumping 1, 
Dieters tromedean tly Univers iat yal 


7 dadn't know 
2 mentioned two tests 
1 mentioned eleven tests 
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SniouLd Tollow upr tests. 
Should aid towns that need 
improvement. 

Should test heavy metals and 
have more sampling. 
Phosphate level and harmful 
chemicals. 


THeOkMat1One  .Setoo vecnnical. 
IM Ornmac1 On» siould. Cconestrom 
Tove. 

Information should come from 
people's groups, not govt. 
Gove should tell, but they hoid 
backminrormat1on. 

Should be on the front page of 
the newspaper. 

Radio talk shows. 

People don't care to know. 


Don't have a chance against big 
business. 

Could but haven't been aroused 
enough. 

Public’ ts sbeginning “co be lieand. 
Some influence--must show poli- 
ticians they are willing to go 
halfway. 

Yes7, through ypublic pressure; 
letters to the editor and 
decision-makers. 


Depends on the group. 

If they are sincere, well-informed 
and large enough. 

Group strength encourages others. 
Group strength can spread the 

word better. 

Depends on the individual, he 
cCOULds ben Seronger, 

Groups may do things to antagonize. 
A handwritten letter from an 
individual would mean more than 

ae pringcedecardetrom a) GZOup 
member. 

Groups get more people involved. 


How can one overreact? 
Can't overreact. 
Inappropriate reaction. 
Sometimes are misinformed. 
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Try to get away with 
what they can 6 
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some of each 2 

Don't know 1 


greatly improved 2 
worse 4 


controlled 7 
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A segment of industry tries to 
get away with things. 


Profits are the primary concern 
OL industry. 


We don't have much water left. 
Population should be limited. 
Treated water is not as good 

as natural water. 

Propabl yanoset rect. 

City growth should be stopped. 
If nothing is done the river 
will die. 

We have to improve the sewage 
SYSicen. 

We have plenty of water but 
treatment is expensive if we 
keep putting waste back in. 
There should not be any future 
growth unless it is planned with 
Open space. 

Sewage will increase with growth. 
We will have to have tertiary 
toed Lee. 

Treatment will cost more in the 
future. 


Much worse unless things change. 
If nothing is done, much worse. 
Same or worse. 

Stringent methods could improve 
ites 

Could get better if the public 
wakes up. 

Probably not better. 

Cleaner hopefully. 


Could be eliminated but would 
cost much money. 

Could be eliminated but probably 
won't be. 

Maybe eliminated. 

Depends on what we can afford 
and aLGawaling LO, pay. 

Can never be eliminated because 
OL etie spOpuULoL Lola. 
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APPENDIX C 


GOVERNMENT AND CIVIL SERVANT RESPONSES 


Comments 

biology 1 

chemical engineering 1 

Civil engineering 3 

Sanitary engineering l 

chemistry 1 

business administration 2 

none l 

3 years 2 

4 years 1 

4-1/2 years 1 

Sryearsr2 

8 years 1 

13 years 2 

22, years.) 

no 5, yes 4 Couldn't handle the volume of 

don't know 1 the problem. 
Didn't cover biological aspects. 
Didn "thavescontrol at source. 
Not enough Start or facilities. 
Too much work--not enough 
resources. 
There may be a lag in action 
because of the political process. 

Vesmo 7 On. t KNOW el It is just as good as the people 

possibly ss who enforce it. 

probably not l Better if there is more 


biolog reales monitoring. 

Pollution has been accepted--now 
they can focus fuil attention 
onraitc: 

More coordination. 

Coordinates responsibility and 
provides for massive penalties. 
More enforcement powers but still 
noVstaLe. 

Good act. Brings groups together 
for more strength. 

New legislation and coordination 
of £unctions:: 

More directed to the problem. 
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NOs sey CS aL 


sewage plant 6, 


BR ibES 


All rivers are polluted in some 
way. 

Cteis notequitesnatuxalk. 

It depends on what use you are 
talking about. 


lee yougexpect ‘Lo, have tortreat it, 
then it is not polluted. 

It has certain additives, but 
ismcontrod vede 

Any change of the natural system 
LShpoldutione 


industries 8, individual waste and 


litter lL, the city .2, 01 lfsps sleorerunort deecumbace 
runoff 1, thermal pollution from power plant 1 


didnt know 


W WF W 


dadn'’ know 
no 


Ww NO 


EGE TnO 


mentioned one test 
mentioned two tests 
mentioned eleven or more tests 


Expand sampling. 

More continual monitoring. 
Starting testing for heavy metals, 
pesticides, more tests but not 
more stations. 


Are as informed as they want to 
be. 

Apathetic. 

It is available but there is net 
enough interest. 

Is it necessary? 

The new information section of 
the Dept. of the Environment 
should help. . 
There should be no secrecy in 
govt or industry. 

There is an information bulletin 
available on request from the 
City. 

Pollution information should be 
on the front page of Edmonton 
UGuriale 

Should be through the news media. 


Vaguely. 

Not as fully as they should be. 
NOt until itidinectiy affects 
them. 
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10 yes 


help 4, hindrance 2 
both 1, depends 1 


V.eSmo Ono 


VESmOymnOe> 
depends l 


LEZ 


Write to the decision-makers. 
Complaints to the Dept. of 
Environment. 

Depends on the politicians. 
Indirectly. 

Through the minister. 

Public involvement through 
public hearings. 

Gontact MLA, 

Ministers and members talk to 
constituents. 

Influence political leaders. 
News media, MLA, city council. 
Through elected representative, 
but most people don't understand 
this. 


They don't state their case 
clearly, logically and concisely-—— 
overdramatize and have no clear 
solutions. 

Make noise but don't always 
listen to reason. 

Didn't care enough to attend 
public meeting on resources. 
More emotional than realistic. 
Pressure groups bring attention 
to an issue. 


Groups get the individual more 
worked up, but individual has 
more power. 

Groups have the money for 
research and lobbying. 
Groups have power if they are 
organized properly. Not emotional, 
uninformed groups. 

Groups have power through politi- 
Cal process’. 

The groups shout too much and 
don teknow the f£actus. 


Yes, but that is not necessarily 
bad 

A sector does. 

They are pushed into it. It 

is a necessary thing. 

News media overreacts. 

Some people who yell still use 
phosphates. 

Probably underreacts. 
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Dave 


yes, they cooperate 6 


HOt eager. to cooperate =1 


ipgillbe clsiel Iewhe 2 


better 2, the same l 
about the same, maybe 
Sign itlVebetLte rao, 
@lelghie artery) 2 


controlled 10 


ree 


They usually only do what is 
asked. 

They cooperate for a good public 

image. 

Until about 3 years ago they 

tried to get away with things, 

DUC nNOWweLt is sar pOELeELtcal, 1sSsue 

so they cooperate more. 

Industry wants tough standards 

so they can set up their facili- 

ties and know that standards 

won't change soon. 

It is an economic. choice. 

Either you accept some pollution, 

or you lose some industry because 

they must close down. 


Pollution doesn't have to get 
worse if we are willing to 

jefeke Beebe Glee 

With growth, we will have to 
have tertiary treatment and 

LE wile costemores 

Controlled growth should take 
care of it. 

Le uncontrolled) polilveronswies 
increase. 

Edmonton is in a good position-- 
the North Saskatchewan River 
USPanti Sreialvivecontroiteda, 
Won't make much difference. 
Plans are underway to expand 
water treatment facilities. 
Edmonton will need tertiary 
treatment and it will cost more. 
GLOW CO Can OCCcuUr. 

There should be a new set of 
rulesetor sOCat1 On OL InOusSEny. 
away from the river. 


Public doesn't want to spend that 
much money. 

Higher standards will be set. 
Controlled unless there is some 
drastic new development. 

Not eliminated because humans 
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